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2 .
A b s t r a c t
The p r e s e n t  s tu d y  u t i l i z e d  t h r e e  g ro u p s  o f  c h i l d r e n ;  
200 n o rm a ls ,  60 e m o t i o n a l l y  d i s t u r b e d  and 39 s u f f e r i n g  
some d e g ree  o f  c e r e b r a l  d y s f u n c t i o n .  T h e i r  ages ra n g e d  
f ro m  1 0 -0  t h r o u g h  1 4 -1 1  and t h e i r  IQs f ro m  76 t o  1 2 6 .
E ach  c h i l d  was a d m in is te r e d  i n d i v i d u a l l y  th e  S p i r a l  
A f t e r e f f e c t  T e s t ,  th e  w r i t e r ' s  v e r s io n  o f  th e  T r a i l  
M a k in g  T e s t  and th e  B e n d e r - G e s ta l t  T e s t .  The B e n d e r-  
G e s t a l t  p r o t o c o l s  were t h e n  s c o re d  by th e  P a s c a l - S u t t e l l  
m e th o d . A l th o u g h  i t  was fo u n d  t h a t  each  o f  th e  th r e e  
t e s t s  d i s c r im i n a t e d  b e tw e e n  th e  g ro u p s  a t  t h e  .1% l e v e l  
o f  c o n f id e n c e ,  t h e y  were o f  l i t t l e  v a lu e  f o r  i n d i v i d u a l  
p r e d i c t i o n  p u rp o s e s .
Two b r i e f  s c r e e n in g  s c a le s .  S c a le  A (E m o t io n a l  
D is tu r b a n c e )  and S c a le  B ( N e u r o lo g ic a l  R e f e r r a l )  were 
t h e n  c o n s t r u c t e d  f ro m  s c o r a b le  d e v ia t i o n s  on  th e  B e n d e r-  
G e s t a l t  T e s t and f ro m  p a r t s  o f  th e  S p i r a l  A f t e r e f f e c t  and 
T r a i l  M ak ing  T e s t s .  When th e s e  s c a le s  were a p p l ie d  t o  
th e  t e s t  d a t a ,  t h e y  were a l s o  a b le  to  d i s c r im in a t e  
b e tw e e n  th e  g ro u p s  a t  th e  .1% l e v e l .  The s c a le s  im p ro v e d  
on  th e  P a s c a l - S u t t e l l  m ethod i n  m a k in g  i n d i v i d u a l  
d i s c r i m i n a t i o n s  i n  t h a t  t h e y  m i s c l a s s i f i e d  fe w e r  s u b je c t s  
i n  b o th  e x p e r im e n ta l  g ro u p s  th a n  th e  P a s c a l - S u t t e l l  m ethod
3 .
A çknow le  dgeme n t  s
I  w is h  to  e x p re s s  my s in c e r e  a p p r e c i a t i o n  t o  th e  
f o l l o w i n g  p e o p le  who were i n t e r e s t e d  i n  and p r o v id e d  
c h i l d r e n  as s u b je c t s  f o r  t h i s  s tu d y :  D r .  J . C . Bowe,
M e d ic a l  S u p e r in te n d a n t ,  L i n g f i e l d  H o s p i t a l  S c h o o l ,
M r .  S. K . B r i n d l e y ,  H e a d m a s te r ,  S w a l c l i f f e  P a rk  S c h o o l,  
D r .  E .  M. C re a k , P h y s ic ia n  t o  D e p a rtm e n t o f  P s y c h o lo g ic a l  
M e d ic in e ,  The H o s p i t a l  f o r  S ic k  C h i ld r e n ,  M rs .  Do eke r -  
D r y s d a le ,  H e a d m is t re s s ,  The M u lb e r r y  Bush S c h o o l,
D r .  L . A .  H e rs o v ,  C o n s u l ta n t  P s y c h i a t r i s t ,  C h i ld  G u idance  
T r a i n i n g  C e n te r ,  M rs .  C. M. K e a r s la k e ,  H e a d m is t re s s ,  
C r a ig - Y - P a r c  S ch o o l f o r  S p a s t ic s ,  M r .  W. P . H ough ton , 
E d u c a t io n  O f f i c e r ,  London  C ou n ty  C o u n c i l ,  Rev. M o th e r  
M ary  A n c i l l a ,  C onvent o f  The H o ly  C h i l d  J e s u s ,  D r .
E .  P. Q u i b e l l ,  M e d ic a l  A d m i n i s t r a t o r ,  C h a i le y  H e r i t a g e ,  
D r .  E l i z a b e t h  W h a t le y ,  C o n s u l ta n t  P s y c h i a t r i s t ,  C h a i le y  
H e r i t a g e ,  M iss  A . M. S i l v e r ,  P r i n c i p a l  P s y c h o lo g is t ,
S t .  Jam es ' H o s p i t a l ,  P o r ts m o u th ,  and D r .  W hee lan , 
C o n s u l ta n t  P s y c h i a t r i s t ,  C h i ld  G u idance  D e p a r tm e n t,  
B e lg ra v e  H o s p i t a l  f o r  C h i l d r e n .
I  am d e e p ly  in d e b te d  t o  P r o f e s s o r  D.W. H a r d in g ,
Head o f  th e  D epa rtm en t o f  P s y c h o lo g y ,  B e d fo rd  C o l le g e ,
4 .
where f a c i l i t i e s  were made a v a i l a b l e  f o r  t h i s  r e s e a r c h  
and to  M rs .  W e s t le y  and t o  M r .  Ja c k s o n ,  f o r  t h e i r  
c o n s ta n t  w i l l i n g n e s s  t o  h e lp  me a t  any t im e  i n  th e  
p r o d u c t i o n  o f  m a t e r i a l s  n e c e s s a ry  t o  th e  s t u d y .
I  am a ls o  g r a t e f u l  t o  M is s  J a n e t  Bews and 
M iss  H a r r i e t  D a v id s o n  f o r  t h e i r  a s s is ta n c e  i n  th e  r e a d in g  
o f  th e  m a t e r i a l  and f o r  t h e i r  c o n s t r u c t i v e  c r i t i c i s m .
F i n a l l y ,  I  w o u ld  l i k e  t o  e x p re s s  my g r a t i t u d e  t o  
th e  s u p e r v i s o r  o f  t h i s  r e s e a r c h .  D r .  M on ica  L a w lo r  o f  
th e  D epa rtm en t o f  P s y c h o lo g y ,  B e d fo rd  C o l le g e ,  f o r  h e r  
u n f a i l i n g  i n t e r e s t  a t  e v e r y  s ta g e  o f  th e  s tu d y ,  co m p le te  
g e n e r o s i t y  w i t h  t im e ,  and e a s y  f l e x i b i l i t y  o f  id e a s  w h ic h  
c r e a te d  th e  academ ic  fre e d o m  so n e c e s s a ry  f o r  r e s e a r c h .
To D r .  B e n ja m in  R i l e y
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C h a p te r  1 .
INTRODUCTION.
I n  s e l e c t i n g  th e  t h r e e  t e s t s  w h ic h  c o m p r is e  th e  b a t t e r y  
b e in g  used i n  th e  p r e s e n t  s t u d y ,  th e  w r i t e r ' s  p r im a r y  
c o n c e rn s ,  o t h e r  t h a n  v a l i d a t i o n ,  were as f o l l o w s  : 1 ) t h a t
th e  t e s t s  s h o u ld  be as f r e e  as p o s s ib le  f ro m  e m o t i o n a l l y  
c h a rg e d  s t i m u l i ,  2 ) t h a t  t h e  t e s t s  s h o u ld  be b r i e f  and o f  
h ig h  e n ough  i n t e r e s t  v a lu e  t o  h o ld  th e  c h i l d ' s  a t t e n t i o n  f o r  
th e  a p p r o x im a t e ly  2 0 -m in u te  p e r i o d  n e c e s s a ry  t o  c o m p le te  th e  
b a t t e r y ,  3) t h a t  t h e  t e s t s  s h o u ld  demand th e  m inimum o f  
v e r b a l i z a t i o n ,  4 )  t h a t  t h e  a b i l i t y  t o  cope s u c c e s s f u l l y  w i t h  
th e  t e s t s  s h o u ld  l i e  w i t h i n  th e  c a p a c i t i e s  o f  a n o rm a l c h i l d  
f ro m  t e n  t o  f i f t e e n  y e a r s - o f - a g e ,  and 5) t h a t  f a i l u r e  o r  p o o r  
p e r fo rm a n c e  s h o u ld  be made as i n d i s c e r n i b l e  as p o s s ib le  t o  
th e  c h i l d .
The B e n d e r  V i s u a l  M o to r  G e s t a l t  T e s t  n o t  o n l y  f u l f i l l s  
th e s e  r e q u i r e m e n t s ,  b u t ,  i n  a d d i t i o n ,  o f f e r s  i n  th e  fo rm  o f  
t h e  p r o t o c o l ,  a p e rm a n e n t ,  o b j e c t i v e  r e c o r d  p ro d u c e d  b y  th e  
c h i l d  h i m s e l f ,  w h ic h  a u t o m a t i c a l l y  a v o id s  th e  s l i p p i n g  o f  
t h e  E x a m in e r 's  own needs i n t o  th e  p r o t o c o l ,  w h ic h  ca n  
o c c a s i o n a l l y  h a p p e n  i n  a t t e m p ts  t o  r e c o r d  v e r b a t im  a c h i l d ' s  
v e r b a l i z a t i o n s  d u r i n g  i n t e l l i g e n c e  o r  p r o j e c t i v e  t e s t i n g .
The B e n d e r - G e s t a l t  i s  th e  p r im a r y  f o c a l  p o i n t  o f  th e  
b a t t e r y  i n  th e  p r e s e n t  r e s e a r c h ,  due t o  th e  w r i t e r ' s  i n t e r e s t
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o f  lo n g  d u r a t i o n ,  as w e l l  as s c e p t i c i s m  o f  th e  d i a g n o s t i c  
c a p a b i l i t i e s  c la im e d  f o r  i t .  The S p i r a l  A f t e r e f f e c t ’: T e s t  
and th e  T r a i l - M a k i n g  T e s t ,  b o th  o f  v /h ic h  f u l f i l l  t o  a l e s s e r  
d e g re e  th e  c r i t e r i a  s e t  up f o r  th e  b a t t e r y ,  w i l l  be u t i l i z e d  
as a d ju n c t s  t o  t h e  B e n d e r - G e s t a l t .
The b ro a d  q u e s t io n  w h ic h  t h i s  r e s e a r c h  i s  a t t e m p t in g  
p a r t i a l l y  t o  a n s w e r i s  t h i s :  g i v e n  t h r e e  g ro u p s  o f  c h i l d r e n
who a re  n o t  m e n t a l l y  r e t a r d e d  and whose c h r o n o lo g i c a l  ages 
ra n g e  f ro m  10 t o  15 y e a r s ,  ca n  th e  B e n d e r - G e s t a l t , as s c o re d
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b y  th e  P a s c a l - S u t t e l l  m e th o d , d i s c r i m i n a t e  b e tw e e n  th e  
p r o t o c o l s  o f  n o rm a l c h i l d r e n ,  c h i l d r e n  who a re  e m o t i o n a l l y  
d i s t u r b e d ,  and c h i l d r e n  s u f f e r i n g  some d e g re e  o f  c e r e b r a l  
d y s f u n c t i o n ?  I f  t h e  f o l l o w i n g  t h r e e  t e s t s  a re  u s e d , th e  
B e n d e r - G e s t a l t , t h e  S p i r a l  A f t e r e f f e c t  T e s t  and th e  T r a i l -  
M a k in g  T e s t ,  c a n  any s i n g l e  t e s t  d i f f e r e n t i a t e  b e tw e e n  th e  
t h r e e  g ro u p s  b e t t e r  t h a n  th e  o t h e r  tvfo ? O r, can  any 
c o m b in a t io n  o f  f a c t o r s  i n  th e  b a t t e i f / -  make t h e  d i s c r i m i n a t i o n  
a t  a l e v e l  s i g n i f i c a n t l y  h ig h  to  w a r r a n t  th e  use o f  th e  
b a t t e r y  as a s c r e e n in g  t e c h n iq u e ?
The g ro u p s  used i n  t h i s  s tu d y  a re  composed o f  c h i l d r e n  
whose d i s t u r b a n c e s  have  bee n  c o n s id e r e d  s u f f i c i e n t l y  s e v e re  
by  t h e  a t t e n d i n g  p s y c h i a t r i s t  t o  recommend s p e c ia l  c la s s  
p la c e m e n t  o r  r e s i d e n t i a l  t r e a t m e n t .  I n  t h e  p s y c h i a t r i c  
g ro u p ,  h o w e v e r ,  no c h i l d  was p s y c h o t i c  a t  th e  t im e  o f  
t e s t i n g ,  w h i l e  i n  t h e  g ro u p  s u f f e r i n g  c e r e b r a l  d y s f u n c t i o n .
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no c h i l d  s u f f e r e d  g r o s s  m o to r  im p a i r m e n t .  T h u s ,  th e  
g ro u p s  c l o s e l y  re s e m b le  th o s e  c h i l d r e n  who p r e s e n t  th e  more 
common ty p e  o f  d i a g n o s t i c  p ro b le m  w i t h  w h ic h  th e  c l i n i c a l  
p s y c h o lo g i s t  i s  c o n f r o n t e d  i n  h i s  d a i l y  w o r k .  I t  m us t be 
r e c o g n iz e d ,  h o w e v e r ,  t h a t  t h e  s u b j e c t s '  r e s p o n s e s  p o s s i b l y  
p r e s e n t  a g r e a t e r  c h a l le n g e  t o  th e  d i s c r i m i n a t o r y  c a p a c i t y  
o f  t h e s e  t e s t s ,  th a n  w o u ld  o c c u r  i f  more s e v e r e l y  d i s t u r b e d ,  
l e s s  i n t e l l i g e n t ,  o r  more im p a i r e d  c h i l d r e n  w ere  u s e d .
S in c e  th e  i n c e p t i o n  o f  t h i s  s tu d y  i n  l a t e  1959 , tw o  
im p o r t a n t  p a p e rs  have a p p e a re d  o n  th e  e x t e n t  t o  w h ic h  t h e  
B e n d e r - G e s t a l t  i s  used  i n  t h e  U n i te d  S t a t e s .  U n f o r t u n a t e l y ,  
s i m i l a r  i n f o r m a t i o n  i s  n o t  a v a i l a b l e  f o r  t h e  U n i te d  K in g d o m . 
Prom d i s c u s s io n s ,  h o w e v e r ,  w i t h  p s y c h o lo g i s t s  w o r k in g  i n  
h o s p i t a l s ,  c h i l d  g u id a n c e  c l i n i c s ,  and r e s i d e n t i a l  t r e a t m e n t  
c e n t r e s ,  i t  i s  th e  im p r e s s io n  o f  th e  w r i t e r  t h a t  a l t h o u g h  
th e  f i e l d  i s  g e n e r a l l y  w e l l  a c q u a in te d  w i t h  th e  t e s t ,  th e  
B e n d e r - G e s t a l t  has r e c e i v e d  n e i t h e r  th e  w id e s p re a d  a c c e p ta n c e  
n o r  th e  a t t e n t i o n ,  i n  t h e  fo rm  o f  r e s e a r c h ,  w h ic h  i t  has 
p ro v o k e d  i n  t h e  U n i te d  S t a t e s .
S u n d b u rg  ( 1 0 6 ) ,  i n  a q u e s t i o n n a i r e  c o n c e r n in g  t e s t i n g  
p r a c t i c e s  and t h e  usage o f  s p e c i f i c  t e s t s  i n  t h e  U n i te d  
S t a t e s ,  o b t a in e d  re s p o n s e s  f ro m  24 V e te r a n s ’ A d m i n i s t r a t i o n  
H o s p i t a l s ,  39 s t a t e  m e n ta l  h o s p i t a l s ,  13 i n s t i t u t i o n s  f o r  
m e n ta l  d e f e c t i v e s ,  16 a d u l t  o u t p a t i e n t  c l i n i c s ,  37 c h i l d  
g u id a n c e  c l i n i c s ,  23 c o u n s e l l in g  c e n t r e s  and 16 u n i v e r s i t y
1 9 .
t r a i n i n g  c l i n i c s .  A l th o u g h  th e  t o t a l  re s p o n s e  was a p p r o x i ­
m a te ly  10% o f  a l l  a g e n c ie s  and i n s t i t u t i o n s ,  i t  may be 
c o n s id e r e d  a c o n s e r v a t i v e  e s t im a t e ,  s in c e  i t  d i d  n o t  i n c lu d e  
i n d u s t r y ,  t h e  m i l i t a r y ; - ,  p r i v a t e  c l i n i c s ,  o r  p r i v a t e  p r a c t i c e s .  
S u n dbu rg  fo u n d  t h a t  i n  h i s  Rank on F re q u e n t  Usage, th e  
B e n d e r - G e s t a l t  r a n k e d  t h i r d  o f  a l l  t e s t s  g i v e n  i n  t h e  t o t a l  
p o p u l a t i o n  s a m p le ,  f a l l i n g  b e lo w  o n l y  th e  R o rs c h a c h  and th e  
D ra w -A -P e rs o n  i n  p o p u l a r i t y .  B u t ,  as S u n d b u rg  s t a t e d ,
" . . . p o p u l a r i t y  does n o t  mean v a l i d i t y . " ^
I n  a f o l l o w - u p  s tu d y ,  S c h u lb e rg  and T o l o r  (9 1 )  
i n v e s t i g a t e d  th e  use o f  t h e  B e n d e r - G e s t a l t  i n  c l i n i c a l  
p r a c t i c e ,  i n  an  a t te m p t  t o  d e te rm in e  how th e  t e s t  i s  e m p loye d  
and i n  w h a t es teem  i t  i s  h e ld  b y  c l i n i c i a n s .  A g a in  th e  
q u e s t i o n n a i r e  m e thod  was u s e d ,  w i t h  re s p o n s e s  b e in g  r e c e iv e d  
f ro m  176 c l i n i c a l  p s y c h o lo g i s t s ,  94% o f  whom had been  d o in g  
d i a g n o s t i c  e v a lu a t i o n s  f o r  a m inimum o f  f i v e  y e a r s .  O f 
t h e s e ,  85% make use o f  th e  B @ n d e r -G e s ta l t  i n  t e s t i n g  a d u l t s ,  
and 68% use i t  w i t h  c h i l d r e n .  The case lo a d s  o f  th e  
re s p o n d e n ts  were  n o t  s t a t e d .
The B e n d e r - G e s t a l t  was fo u n d  t o  be m ost com monly used  i n  
e v a l u a t i n g  o r g a n i c i t y ,  w i t h  i t s  use i n  d e te r iT i in in g  p s y c h o s e s  
o r  i n t e l l e c t u a l  r e t a r d a t i o n  l e s s  common. A lm o s t  h a l f  o f  t h e  
c l i n i c i a n s  q u e s t io n e d  e x p re s s e d  " l i t t l e  c o n f id e n c e "  i n  th e  
use o f  t h e  t e s t  to  e l u c i d a t e  p e r s o n a l i t y  d y n a m ic s .  A 
p r o v o c a t i v e  f i n d i n g  i s  t h a t  th e  m ost common m e thod  o f
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i n t e r p r e t i n g  t h e  B e n d e r - G e s t a l t  i s  i n  th e  s u b j e c t i v e  o r  
i n t u i t i v e  m a nn e r,  w i t h  o n l y  5% f e e l i n g  t h a t  an  o b j e c t i v e  
s c o r i n g  s y s te m  a lo n e  i s  a d e q u a te .
The f o l l o w i n g  s ta te m e n t  f ro m  S c h u lb e r g  and T o l o r  w o u ld  
seem a p ro p o s  t o  th e  re a s o n s  f o r  t h e  p r e s e n t  s t u d y : -
The B e n d e r  i s  r e g a rd e d  b y  f o u r  o u t  o f  e v e r y  
f i v e  c l i n i c i a n s  t o  have  "som e" o r  " g r e a t "  v a lu e  
f o r  d i a g n o s i s ,  r e g a r d le s s  o f  t h e  n a tu r e  o f  t h e i r  
t e s t i n g  lo a d  o r  t h e  n a tu re  o f  t h e i r  p a t i e n t s .
T h is  g e n e r a l  a p p r o b a t io n  w o u ld  seem t o  i n d i c a t e  
t h a t  th e  B e n d e r  w i l l  c o n t in u e  t o  p l a y  a v i t a l  ^ 
p a r t  i n  t h e  c l i n i c i a n s  d i a g n o s t i c  a rm a m e n ta r iu m .
The B e n d e r - G e s ta l t  T e s t  (see  P l a t e ' 1 ) c o n s i s t s  o f  
n in e  w h i t e ,  4 x 6  i n c h  c a r d s ,  upon  e a ch  o f  w h ic h  i s  p r i n t e d  
a d i f f e r e n t  g e o m e t r ic  f i g u r e .  E a ch  d e s ig n  i s  p r i n t e d  i n  
b la c k  a lo n g  th e  h o r i z o n t a l  a x i s  o f  th e  c a r d .  W i t h  th e  
e x c e p t i o n  o f  t h e  f i r s t  c a r d ,  w h ic h  i s  l e t t e r e d  " A ” , th e  
r e m a in in g  e i g h t  c a rd s  a re  numbered f ro m  1 t o  8 .
The S u b je c t ,  s e a te d  a c ro s s  t h e  t a b le  f ro m  th e  E x a m in e r ,  
i s  r e q u e s te d  t o  c o p y  t h e  d e s ig n s  on  a s h e e t  o f  w h i t e  p a p e r .  
On th e  t a b l e ,  i n  c l e a r  v ie w ,  a re  a d d i t i o n a l  p a p e r  and a 
r u b b e r  w h ic h  th e  S u b je c t  may use i f  he w is h e s .  The c a r d s ,  
w h ic h  have  been  s ta c k e d  fa c e  down on  th e  t a b le  i n  f r o n t  o f  
th e  E x a m in e r ,  a re  t h e n  p la c e d ,  one a t  a t im e ,  f a c e - u p  b e f o r e  
th e  S u b je c t ,  i n  t h e  o r d e r  A t o  8 .  E a ch  c a rd  i s  e xp o se d  f o r  
as lo n g  a p e r i o d  as th e  S u b je c t  r e q u i r e s  i n  o r d e r  t o  co p y  
th e  d e s ig n  t o  h i s  s a t i s f a c t i o n .  The t e s t  i s  o r d i n a r i l y  
n o t  t im e d .
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R e a u e s ts  f o r  f u r t h e r  d i r e c t i o n s  o r  h e lp  b y  th e  S u b je c t  
a re  re s p o n d e d  t o  i n  a n o n - d i r e c t i v e  m a n n e r , e . g . ,  * ' . . . r t ' s  
up t o  y o u ” o r  " w h a te v e r  way you  t h i n k  b e s t . ”  The f i n i s h e d  
p r o d u c t ,  i . e . ,  th e  p a p e r  upon w h ic h  th e  S u b je c t  has c o p ie d  
th e  d e s ig n s ,  i s  u s u a l l y  r e f e r r e d  t o  as th e  p r o t o c o l  o r  r e c o r d .
The r e v ie w  o f  th e  l i t e r a t u r e  i n  t h i s  t h e s i s  has been  
d i v i d e d  i n t o  tw o  b ro a d  a r e a s ;  s t u d ie s  u s in g  a d u l t s  as 
s u b j e c t s ,  and s t u d i e s  u s in g  c h i l d r e n .  T hen , due t o  o v e r l a y  
and d i v e r s i t y  o f  a p p ro a c h e s  t o  th e  t e s t ,  t h e  m a t e r i a l  u s in g  
a d u l t  s u b je c t s  has been f u r t h e r  s u b d iv id e d  i n t o  : th e
e f f e c t s  o f  c o n v u ls i v e  t h e r a p y ,  a t t e m p ts  t o  d e v e lo p  o b j e c t i v e  
s c o r in g  m e th o d s ,  a t t e m p ts  t o  d e v e lo p  th e  t e s t  as a p r o j e c t i v e  
t e c h n iq u e ,  r e s e a r c h  o n  r o t a t i o n s  and r e c a l l ,  m is c e l la n e o u s  
s t u d i e s ,  i n c l u d i n g  th o s e  on  t h e  e f f e c t s  o f  a l c o h o l ,  
r e g r e s s io n  s t u d i e s ,  and f i n a l l y ,  v a l i d a t i o n  s t u d i e s .  The 
m a t e r i a l  c o v e r in g  s t u d ie s  w i t h  c h i l d r e n  f o l l o w s  th e  same 
g e n e r a l  p a t t e r n ,  a l t h o u g h  s t u d ie s  o f  m a t u r a t i o n  and th e  
r e l a t i o n s h i p  o f  th e  t e s t  t o  c h r o n o lo g i c a l  age and i n t e l l i g e n c e  
a re  t o  be fo u n d  i n  th e  s e c t i o n  on  c h i l d r e n .
N a t u r a l l y ,  t h e r e  i s  a b ro a d  ra n g e  i n  th e  l e v e l s  o f  th e  
s t u d i e s .  A fe w  a re  h i g h l y  s o p h i s t i c a t e d ,  w e l l  d e s ig n e d ,  and 
use goo d  e x p e r im e n t a l  p o p u la t i o n s  and a d e q u a te  c o n t r o l s .  I n  
c o n t r a s t ,  a fe w  a re  so t r i v i a l  t h a t  t h e y  a re  n o t  b e in g  
m e n t io n e d .  T h e re  a r e ,  i n  a d d i t i o n ,  a fe w  s t u d ie s  w h ic h  do
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n o t  c o n t r i b u t e  o r  a p p ly  t o  th e  p ro b le m  i n  th e  p r e s e n t  
r e s e a r c h .  An a t te m p t  has  b e e n  made t o  p r o v id e  as c o m p le te  
a b i b l i o g r a p h y  as p o s s i b l e ,  a l t h o u g h  i t  s h o u ld  n o t be 
c o n s id e r e d  e x h a u s t i v e .
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C h a p te r  2 .
THE BENEER-.GESTALT TEST
I . T h e o r e t i c a l  and H i s t o r i c a l  B a c k g ro u n d
The n in e  g e o m e t r ic  f i g u r e s  w h ic h  make up th e  B e n d e r -  
G e s t a l t  T e s t  (see  P la t e  l )  w ere  a d o p te d  b y  B e n d e r  f r o m  th e  
t h i r t y - t w o  f i g u r e s  used b y  W e r th e im e r  (1 1 9 )  i n  h i s  c l a s s i c  
s t u d y  o n  v i s u a l  p e r c e p t i o n ,  f ro m  w h ic h  he d e r i v e d  t h e  la w s  
o f  ” g u te  g e s t a l t e n ” .
B e n d e r *s  M onograph  ( 7 ) ,  w h ic h  a p p e a re d  i n  1938 , re m a in s  
one o f  t h e  m ost c o m p re h e n s iv e  s t u d ie s  o f  t h e  t e s t  t o  d a t e .  
She n o t  o n l y  e x p lo r e d  m a t u r a t i o n  i n  v i s u a l - m o t o r  p e r c e p t i o n  
i n  c h i l d r e n ,  b u t  a ls o  e s t a b l i s h e d  t e n t a t i v e  m a t u r a t i o n a l  
norms f o r  t h e  y e a rs  f ro m  f o u r  t h r o u g h  e le v e n .  I n  a d d i t i o n ,  
she p r e s e n te d  i n t e r p r e t a t i v e  d a ta  f ro m  c l i n i c a l  s t u d ie s  w i t h  
a d u l t s  i n  t h e  a re a s  o f  b r a i n  damage, s c h iz o p h r e n ia ,  th e  
m a n ic - d e p r e s s iv e  p s y c h o s e s ,  m e n ta l  d e f i c i e n c y  and th e  
p s y c h o n e u r o s e s .
A l t h o u g h  t h e  o r i g i n  o f  h e r  w o rk  was b a se d  on  c l a s s i c  
g e s t a l t  t h e o r i e s  o f  t h e  f o r m e r  B e r l i n  S c h o o l ( K o e h le r ,  
W e r th e im e r  and  K o f f k a ) , she c r i t i c i z e s  t h e i r  t h e o r y  t h a t  i n  
t h e  s e n s o ry  f i e l d  g e s t a l t e n  a re  d i r e c t l y  d e p e n d e n t upon  and 
r e p l i c a s  o f  t h e  s t im u lu s  f i g u r e ,  as b e in g  t o o  s t a t i c  t o  
a c c o u n t  f o r  d r i v e s ,  g r o w th ,  r e t a r d a t i o n  and r e g r e s s i o n ,  i . e . ,  
u n d e r l y i n g  f a c t o r s  p r o d u c in g  i n d i v i d u a l  v a r i a t i o n s  i n  th e
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r e p r o d u c t i o n s  o f  t h e  d e s ig n s .  She i n s i s t s ,  i n  a g re e m e n t 
w i t h  S c h i l d e r  i n  h i s  p r e fa c e  t o  h e r  M o n o g ra p h , t h a t ,  "The  
o rg a n is m  does n o t  r e a c t  t o  l o c a l  s t i m u l i  b y  l o c a l  e v e n ts  b u t  
r e a c t s  t o  c o n s t e l l a t i o n s  o f  s t i m u l i  by  a t o t a l  p r o c e s s  w h ic h  
i s  th e  re s p o n s e  o f  t h e  w h o le  o rg a n is m  t o  t h e  t o t a l  s i t u a t i o n . " ^  
Thus th e  p a t t e r n  o f  th e  re s p o n s e  i s  d e te rm in e d  b y  th e  
i n t e g r a t i v e  s t a t e  o f  th e  o rg a n is m  r e a c t i n g  t o  t h e  t o t a l  
s t i m u l u s .  The i n d i v i d u a l  n o t  o n l y  p e r c e iv e s  th e  s t im u lu s  
f i g u r e  b u t  has a te n d e n c y  to  c o m p le te  and r e o r g a n iz e  th e  
g e s t a l t e n  b y  b i o l o g i c a l l y  d e te rm in e d  s e n s o ry  m o to r  p a t t e r n s  
o f  a c t i o n .  The r e s u l t  i s  t h a t  l e v e l s  o f  m a t u r a t i o n  as w e l l  
as f u n c t i o n a l  o r  o r g a n ic  s t a t e s  w i l l  te n d  t o  a f f e c t  d i r e c t l y  
t h e  r e p r o d u c e d  d e s ig n s  i n  th e  B e n d e r - G e s t a l t  p r o t o c o l .
B e n d e r  has  c o n c lu d e d  f ro m  h e r  s t u d ie s  o f  th e  g e n e s is  
o f  p e r c e p t i o n  i n  y o u n g  c h i l d r e n  t h a t  W e r th e im e r 's  p r i n c i p l e s  
o f  g e s t a l t ,  o t h e r  t h a n  c o n t i n u i t y ,  " g u te  g e s t a l t "  and  n a t u r a l  
g e o m e t r ic  f o r m s ,  s im p ly  "d o  n o t  a p p ly  t o  t h e  g e n e s is  o f  
g e s t a l t  i n  th e  m a t u r a t i o n  o f  t h e  c h i l d ' s  v i s u a l  m o to r  
p a t t e r n s " I n  d i s c u s s in g  th e  p s y c h o lo g i c a l  p r i n c i p l e s  o f  
t h e  t e s t  ( 6 ) ,  she l i s t s  th o s e  f a c t o r s  w h ic h  she b e l i e v e s  
d e te rm in e  th e  g e s t a l t  as f o l l o w s :  " t h e  s t i m u l a t i n g  p a t t e r n . . .
t h e  m o t i l i t y  o f  th e  v i s u a l  f i e l d ,  w h ic h  d e te rm in e s  s p a t i a l  
r e l a t i o n s h i p s . .  . t h e  t e m p o r a l  f a c t o r . . . t h e  m o to r  r e a c t i o n
1 S c h i l d e r ,  p . v i i  i n  B e n d e r 's  M onog raph .
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p a t t e r n s  o f  t h e  i n d i v i d u a l ,  and h i s  a t t i t u d e  / t o w a r d s  th e
t a s k / ,  " and f i n a l l y ,  " t h e  im m e d ia te  te n d e n c y  f o r  e a ch  o f
th e s e  f a c t o r s  t o  be n o n -s e p a r a b le  f ro m  th e  o t h e r s
B e n d e r 's  t r e a t m e n t  o f  p s y c h i a t r i c  c a t e g o r ie s  i n  h e r
M onograph  i s  d e s c r i p t i v e  i n  t h a t  she o n l y  p r e s e n t s  case
h i s t o r i e s  and  i l l u s t r a t i o n s  o f  th e  p r o t o c o l s .  A l t h o u g h  she
o b t a in e d  w id e  v a r i a t i o n s  i n  th e  g e s t a l t  r e p r o d u c t i o n s ,  th e s e
o f  n e c e s s i t y  w e re  e x a g g e ra te d  b y  th e  g ro s s n e s s  o f  th e
d is t u r b a n c e s ,  y i e l d i n g  c l e a r - c u t  o r g a n ic  o r  f u n c t i o n a l
s ig n s  and a l l o w i n g  l i t t l e  room f o r  o v e r l a y  w h ic h  i n  le s s
o b v io u s  ca se s  p r e s e n t s  a more d i f f i c u l t  p ro b le m  o f  d i a g n o s t i c
d i f f e r e n t i a t i o n .
I t  i s  o f t e n  s t a t e d  i n  th e  l i t e r a t u r e  t h a t  r e s e a r c h  on
th e  B e n d e r - G e s t a l t  T e s t  has te n d e d  t o  p ro c e e d  i n  two
d i r e c t i o n s ;  a t t e m p t s  t o  e s t a b l i s h  o b j e c t i v e  s c o r i n g  m e thods
and a t t e m p t s  t o  v a l i d a t e  th e  t e s t  as a p r o j e c t i v e  t e c h n iq u e .
S c h i l d e r  p o i n t e d  o u t  t h e  d i r e c t i o n s  t h i s  d ic h o to m y  w o u ld
ta k e  when he s t a t e d  i n  h i s  p r e fa c e  t o  B i n d e r ' s  M onograph ,
" P e r s o n a l  e x p e r ie n c e  h a s  t a u g h t  me t h a t  th e  c l i n i c a l  v a lu e
o f  t h e  t e s t  i s  v e r y  g r e a t .  I t  may a l l o w  a d i f f e r e n t i a l
d ia g n o s is  b e tw e e n  o r g a n ic  d e t e r i o r a t i o n ,  s o - c a l l e d  f u n c t i o n a l
2
m e n ta l  d is e a s e  and  m a l i n g e r i n g . "  T h is  s ta te m e n t  o f  n e c e s s i t y  
m ust be i n t e r p r e t e d  as t h e  s u b j e c t i v e  e v a l u a t i o n  o f  th e  
p r o t o c o l  b a se d  on  p e r s o n a l  c l i n i c a l  e x p e r ie n c e ,  s in c e
1 p .168.
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Q u a n t i f i a b l e  m e th o d s , o t h e r  th a n  B e n d e r 's  m a t u r a t i o n a l  
no rm s, d i d  n o t  e x i s t  a t  th e  t im e .
A l th o u g h  t h e r e  has been an abundance o f  l i t e r a t u r e  on  
th e  B e n d e r  V i s u a l  M o to r  G e s ta l t  T e s t  s in c e  th e  p u b l i c a t i o n  
o f  B e n d e r 's  M onograph i n  1938, the  im p e tu s  t o  r e s e a r c h  d id  
n o t o c c u r  u n t i l  f o l l o w i n g  W o r ld  War I I .  T h is  f lo w e d  
p r i m a r i l y  f ro m  fo rm e r  army p s y c h o lo g is t s  who had been t r a i n e d  
i n  th e  use o f  t h e  B e n d e r -G e s ta l t  as a p r o j e c t i v e  te c h n iq u e  
u n d e r  Max H u t t  who, d u r in g  th e  w a r ,  was an i n s t r u c t o r  a t  th e  
A d ju t a n t  G e n e r a l 's  s c h o o l  f o r  C l i n i c a l  P s y c h o lo g y  and l a t e r  
became C h ie f  o f  th e  C l i n i c a l  P s y c h o lo g y  B ra n c h  o f  th e  U .S . 
A m y .  H u t t ,  who had  a l r e a d y  had  some e x p e r ie n c e  w i t h  th e  
B e n d e r - G e s t a l t , fo u n d  t h a t  i t  f u l f i l l e d  th e  r e q u i re m e n ts  o f  
a b r i e f ,  n o n - v e r b a l  t e s t ,  r e l a t i v e l y  f r e e  f ro m  e d u c a t io n a l  
and c u l t u r a l  f a c t o r s ,  and v a lu a b le  as a p r o j e c t i v e  s c r e e n in g  
t o o l  i n  cases o f  b r a i n  i n j u r y  o r  e m o t io n a l  b rea kd o w n . W h i le  
w i t h  t h e  army he w ro te  a t r a i n i n g  manual f o r  th e  B ra n ch  o f  
C l i n i c a l ,  w h ic h  T^ as " r e s t r i c t e d " ,  and i n  1945 p ro d u c e d  a 
t e n t a t i v e  g u id e  f o r  th e  a d m i n i s t r a t i o n  and i n t e r p r e t a t i o n ,  
w h ic h  he had  m im eographed and d i s t r i b u t e d  p r i v a t e l y .  The 
w r i t e r  has been u n a b le  to  o b t a in  c o p ie s  o f  e i t h e r  one o f  
th e s e  p a p e rs ,  b u t  has been a d v is e d  by th e  A d ju t a n t  G e n e r a l 's  
o f f i c e  t h a t  th e  r e v is e d  c o n te n ts  o f  th e  fo rm e r  have been 
i n c o r p o r a t e d  i n  H u t t ' s  c h a p te r ,  "The R e v ised  V i s u a l  M o to r  
G e s t a l t  T e s t " ,  w h ic h  appeared  i n  G g n t i l ^ t j ^ ^ _ T o v { a ^
M e d ic a l  P sych o lo C T  (A . W e id e r ,  E d . ) ,  p u b l is h e d  i n  1 950 .
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T h is  c h a n t e r ,  t o g e t h e r  w i t h  B u t t ' s  o t h e r  c o n t r i b u t i o n s ,  w i l l  
be d is c u s s e d  i n  t h e  s e c t i o n  on th e  use o f  th e  B e n d e r - G e s t a l t  
as a p r o j e c t i v e  t e c h n iq u e .
The fe w  e a r l y  s t u d ie s  on  th e  B e n d e r - G e s t a l t  T e s t  w ere  
e x e c u te d  b y  m a k in g  c a rd s  c o n t a in i n g  i n d i v i d u a l  f i g u r e s  f ro m  
th e  p l a t e  i n  B e n d e r 's  M onograph , s in c e  c o m m e rc ia l  c a rd s  w ere  
o n l y  made a v a i l a b l e  t o  th e  p s y c h o lo g i c a l  p r o f e s s i o n  i n  1 946 , 
th e  same t im e  t h a t  B e n d e r  p u b l i s h e d  a b r i e f  m anua l o f  i n s t r u c ­
t i o n s  ( 5 ) .  T h i s  e a r l y  r e s e a r c h  was p r i m a r i l y  c o n f i n e d  t o  
th e  e f f e c t s  o f  c e r e b r a l  i n s u l t  on  th e  g e s t a l t  r e p r o d u c t i o n s .
I I .  R e s e a rc h  U s in g  A d u l t s  as S u b je c ts
A .  The E f f e c t s  o f  A b la t i o n s  and C o n v u ls iv e  T h e ra p y  
o n  th e  B e n d e r - G e s t a l t  T e s t
O r e n s t e in  and S c h i l d e r  ( 7 0 ) ,  i n  a d e s c r i p t i v e  s tu d y  o f  
th e  e f f e c t s  o f  i n s u l i n - p r o d u c e d  c o n v u ls io n s ,  u rg e d  p a t i e n t s  
t o  co p y  t h e  B e n d e r - G e s t a l t  f i g u r e s  d u r i n g  s t u p o r  and a f t e r  
a w a k e n in g .  T h e y  fo u n d  t h a t  c h a r a c t e r i s t i c a l l y  t h e  p a t i e n t s  
s u f f e r e d  a p h a s ie  symptoms as w e l l  as p e r s e v e r a t i o n  i n  th e  
names o r  te rm s  th e y  u s e d .  The f i g u r e s  i n  th e  B e n d e r - G e s t a l t  
p r o t o c o l s  w ere  g r o s s l y  p r i m i t i v i z e d ,  w h i l e  p e r s e v e r a t i o n  was 
a d o m in a n t  f e a t u r e .  The a p h a s ia  was n e v e r  fo u n d  as an 
i s o l a t e d  phenomenon b u t  o n l y  c o n c o m ita n t  w i t h  t h e  s e r io u s  
d i s t u r b a n c e s  i n  t h e  g e s t a l t  f u n c t i o n .  They p o in t e d  o u t  t h a t  
th e  d i s t u r b a n c e s  t h e y  n o te d  i n  th e  g e s t a l t  f u n c t i o n  w ere  
c o m p a ra b le  to  th o s e  o b s e rv e d  b y  B e n d e r  i n  th e  t o x i c ,
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i n f e c t i o u s  and o r g a n ic  c o n f u s io n ,  and s e n s o ry  a p h a s ia ,  and 
c o n c lu d e d  t h a t  f u n c t i o n s  o f  l a r g e  p a r t s  o f  t h e  c o r t e x  a re  
d i s t u r b e d  b y  i n s u l i n  s h o c k .
S c h i l d e r  (8 9 )  i n v e s t i g a t i n g  th e  use o f  m e t r a z o l - i n d u c e d  
c o n v u ls io n s  i n  t r e a t i n g  s c h i z o p h r e n ia ,  a ls o  fo u n d  p e r s e v e r a t i o n  
and t h e  te n d e n c y  to  r e v e r t  t o  p r i m i t i v e  r e p r o d u c t i o n s  i n  th e  
B e n d e r - G e s t a l t  p r o t o c o l s .  He e m p h a s ize d  th e  d i s p a r i t y  
b e tw e e n  d is t u r b a n c e s  fo u n d  i n  p r o t o c o l s  p ro d u c e d  b y  s c h iz o ­
p h r e n ic s  and th o s e  f o l l o w i n g  c o n v u ls io n s  and s t a t e d  t h a t ,
" a l l  t h e s e  a re  c r i t e r i a  w h ic h  p ro v e d ,  a c c o r d in g  t o  L .  B e n d e r ,  
t h e  deep o r g a n ic  d is t u r b a n c e  o f  t h e  fo rm  f u n c t i o n s "
S t a in b r o o k  and Low enbach ( 9 7 ) ,  i n  a s t u d y  o f  somewhat 
s i m i l a r  d e s ig n  t o  t h a t  o f  O r e n s t e in  and S c h i l d e r ,  c o l l e c t e d  
p a t i e n t s   ^ r e p r o d u c t i o n s  o f  s e v e r a l  o f  th e  W e r th e im e r  f i g u r e s  
b o th  b e f o r e  and a t  v a r io u s  i n t e r v a l s  f o l l o w i n g  e l e c t r i c a l l y -  
in d u c e d  c o n v u l s i o n s .  T h e y  n o te d  t h a t  s im u l ta n e o u s  w i t h  
t h e  p a t i e n t s '  r e i n t e g r a t i o n  was im p ro v e m e n t i n  t h e i r  g e s t a l t  
r e p r o d u c t i o n s *  The l a t t e r  o c c u r r e d  i n  an  o r d e r l y ,  p a t t e r n e d  
s e q u e n c e .
I n  a c o m p a r a t i v e l y  r e c e n t  s tu d y ,  Schon and W axenberg  
(9 0 )  i n v e s t i g a t e d  th e  e f f e c t s  o f  h y p o p h y s e c to m y , th e  
s u r g i c a l  re m o v a l  o f  t h e  p i t u i t a r y  g la n d  a t  t h e  base o f  th e  
b r a i n ,  b y  a d m i n i s t e r i n g  p r e o p e r a t i v e  and p o s t o p e r a t i v e  
B e n d e r - G e s t a l t s  t o  t w e n t y  p o s tm e n o p a u s a l women s u f f e r i n g  
1 p . 1 3 8 ,
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m e t a s t a t i c  c a rc in o m a  o f  t h e  b r e a s t .  T h e y  fo u n d  t h a t  
h y p o p h y s e c to m y  r e s u l t e d  i n  a s i g n i f i c a n t  w o r s e n in g  o f  t h e  
p r o t o c o l s  p o s t o p e r a t i v e l y ,  w h ic h  t h e y  a t t r i b u t e d  t o  s e c o n d a ry  
h y p o t h y r o id i s m  r a t h e r  th a n  s u r g e r y .  The i n i t i a l  p r o t o c o l s ,  
h o w e v e r ,  p la c e d  th e  m a j o r i t y  o f  th e  s u b je c t s  i n  P a s c a l  and 
S u t t e l l ' s  ( 7 3 ) p s y c h i a t r i c  c a te g o r y  e v e n  b e fo r e  s u r g e r y ,  w h ic h  
s u g g e s ts  t h a t  s i m i l a r  r e s e a r c h  on  p o s tm e n o p a u s a l women, i l l  
and i n  a p r o lo n g e d  s t r e s s  s i t u a t i o n ,  m ig h t  p ro d u c e  s i m i l a r  
r e s u l t s .  The d e s ig n  ca n  be c r i t i c i z e d  f o r  i t s  l a c k  o f  
c o n t r o l s  •
P a s c a l  and S u t t e l l  f e e l  t h a t  t h e r e  i s  s u f f i c i e n t  e v id e n c e  
t o  make th e  s ta te m e n t  t h a t ,  " t h e  g r e a t e r  th e  damage t o  th e  
c o r t e x  t h r o u g h  c o n v u ls i v e  t h e r a p y ,  a m e n t ia ,  l a c k  o f  m a t u r a t i o n ,  
t r a u m a ,  e t c . ,  t h e  g r e a t e r  th e  d e v i a t i o n s  f ro m  th e  s t i m u l u s . "
B .  A t t e m p ts  t o  D e v e lo p  O b je c t i v e  S c o r in g  M e th o d s .
T h re e  m a jo r  a t t e m p ts  have been made t o  q u a n t i f y  th e  
B e n d e r - G e s t a l t  i n  o r d e r  t o  d e v e lo p  o b j e c t i v e  s c o r in g  
m e thods  f o r  use w i t h  a d u l t  s u b j e c t s .
I n  1 9 4 8 , B i l l i n g s l e a  ( lO )  b ro k e  down th e  d e v i a t i o n s  o r  
t e s t  d e t e r m in a n t s  o f  t h e  B e n d e r - G e s t a l t  i n t o  t h i r t y - e i g h t  
o b j e c t i v e l y  d e f i n e d  f a c t o r s  w h ic h  he was a b le  t o  m easure  
w i t h  137 i n d i c e s ,  i . e . ,  l e n g t h s  o f  l i n e s ,  a n g le s ,  a re a s ,  
r o t a t i o n s  and i r r e g u l a r i t i e s  i n  sh a p e . W h i le  s c o r i n g  th e  
i n d i c e s ,  he was a b le  a t  th e  same t im e  t o  o b t a i n  s c o re s  on
1 p . 9 .
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t h e  f a c t o r s .  H is  i n i t i a l  s c o r in g  p ro c e s s  r e q u i r e d  a p p r o x i ­
m a t e ly  f i f t e e n  h o u rs  p e r  p r o t o c o l ,  w h ic h  n e c e s s i t a t e d  th e  
r e d u c t i o n  o f  t h e  num ber o f  i n d i c e s  t o  s i x t y - t h r e e  and th e  
num ber o f  f a c t o r s  t o  t w e n t y - f i v e .  (See A p p e n d ix  A ) .  H a v in g  
d e v e lo p e d  t h i s  m e thod  o f  s c o r i n g ,  he t h e n  a p p l i e d  i t  t o  t h e  
B e n d e r - G e s t a l t s  o b t a in e d  f ro m  100 a d ju d g e d  p s y c h o n e u r o t i c  
m ale  s o l d i e r s  and 50 a d ju d g e d  n o rm a l .  A l t h o u g h  t h r e e  o f  
h i s  f a c t o r s ,  c l o s u r e ,  t o t a l  r o t a t i o n ,  and s i z e  d i f f e r e n c e ,  
showed e v id e n c e  o f  s t a t i s t i c a l  r e l i a b i l i t y  u s in g  th e  s p l i t -  
h a l f  t e c h n iq u e ,  h i s  m e thod  i n  g e n e r a l  was n o t  a b le  t o  
d i s c r i m i n a t e  b e tw e e n  p s y c h o n e u r o t i c s  and n o r m a ls .  He 
c o n c lu d e d  t h a t  t h e  m a j o r i t y  o f  h i s  f a c t o r s  and i n d i c e s  
te n d e d  t o  be u n r e l i a b l e  and t o  l a c k  v a l i d i t y .  He added 
t h a t  he c o n s id e r e d  t h e  t e s t  an e x c e l l e n t  d e v ic e  f o r  
e s t a b l i s h i n g  r a p p o r t  and o b s e r v in g  c l i e n t ' s  b e h a v io u r  i n  a 
t e s t  s i t u a t i o n ,  and f u r t h e r  o p in e d  t h a t  h i s  r e s u l t s  s h o u ld  
n o t d e t r a c t  f ro m  th e  use o f  t h e  B e n d e r - G e s t a l t  as a t o o l  
f o r  i n t u i t i v e  o b s e r v a t i o n s .
P a s c a l  and S u t t e l l  (7 3 )  have  made one o f  th e  g r e a t e s t  
s i n g l e  c o n t r i b u t i o n s  t o  t h i s  a re a  b y  b u i l d i n g  an o b j e c t i v e ,  
r e l a t i v e l y  s im p le  s c o r in g  s y s te m  based  on  t h e  h y p o t h e s is  
t h a t  t h e r e  i s  a d i r e c t  r e l a t i o n  b e tw e e n  t h e  f r e q u e n c y  o f  
d e v i a t i o n s  on  th e  B e n d e r - G e s t a l t  p r o t o c o l  and th e  s e v e r i t y  
o f  th e  i n d i v i d u a l ' s  p a t h o lo g y ,  a ssu m in g  t h a t  b o t h  l i e  on  
a c o n t in u u m .  (See A p p e n d ix  B ) . Thus th e  more s e v e re  th e
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p s y c h i a t r i e  d i s t u r b a n c e ,  f u n c t i o n a l l y  o r  o r g a n i c a l l y ,  t h e
g r e a t e r  t h e  d e v i a t i o n s  i n  t h e  r e p r o d u c t i o n s  o f  t h e  B e n d e r -
G e s t a l t  s t i m u l i  and th e  g r e a t e r  t h e  t o t a l  s c o r e .  U s in g
p s y c h o t i c ,  p s y c h o  n e u r o t i c ,  and n o rm a l p o p u la t i o n s ,  t h e y
fo u n d  t h a t  t h e i r  Z s c o re s  were a b le  t o  d i s c r i m i n a t e  g r o s s l y
b e tw e e n  th e m . The f a c t  t h a t  t h e y  were a b le  t o  d i f f e r e n t i a t e
b e tw e e n  n e u r o t i c s  and n o rm a ls  may have been  due t o  t h e i r
use o f  a t o t a l  s c o r e ,  i n  c o n t r a s t  t o  B i l l i n g s l e a * s m e th o d .
T h e i r  d a ta  a ls o  i n d i c a t e d ,  i n  ag reem ent w i t h  o t h e r  s t u d i e s ,
/
t h a t  th e  B e n d e r - G e s t a l t  r e p r o d u c t io n s  a re  l i t t l e  i n f l u e n c e d  
b y  s e x ,  d r a w in g  a b i l i t y ,  i n t e l l i g e n c e  ( w i t h i n  l i m i t s ) ,  o r  
a g e . One o f  t h e  l i m i t a t i o n s  o f  th e  P a s c a l  and S u t t e l l  
s c o r in g  m e thod  i s  t h a t  t h e i r  s t a n d a r d i z a t i o n  g ro u p  was 
composed o f  i n d i v i d u a l s  f ro m  15 t o  50 y e a r s - o f - a g e  w i t h  
th e  m in im um  o f  n in e  y e a rs  o f  s c h o o l i n g .  A l t h o u g h  t h e y  
u t i l i z e d  some c h i l d r e n  i n  th e  s tu d y ,  t h e y  have  n o t  p u b l i s h e d  
n o r m a t iv e  d a ta  f o r  th e  c o n v e r s io n  o f  raw  s c o re s  t o  s ta n d a r d  
s c o re s  f o r  c h i l d r e n ' s  p o p u la t i o n s .
»
F o l l o w in g  P a s c a l  and S u t t e l l ' s ,  and B i l l i n g s l e a ' s  
d i a m e t r i c a l l y  op p o se d  f i n d i n g s  c o n c e rn in g  th e  a b i l i t y  o f  
th e  B e n d e r - G e s t a l t  t o  d i s c r i m i n a t e  b e tw e e n  n o rm a ls  and 
p s y c h o n e u r o t i c s ,  G obe tz  ( 3 0 ) ,  u s in g  a d u l t  m a le s  as s u b je c t s ,  
i s o l a t e d  s c o r i n g  e le m e n ts  w h ic h  e x h i b i t e d  d i f f e r e n t i a l  
v a l i d i t y  and c o m b in e d  them  i n t o  a t o t a l  s c o re  w h ic h  was 
a b le  t o  d i s t i n g u i s h  b e tw e e n  th e  tw o g r o u p s .  (See A p p e n d ix  G ) .
3 3 .
H ow e ve r,  when G obe tz  a p p l i e d  P a s c a l  and S u t t e l l ' s  s c o r i n g  
m e th o d  t o  th e  p r o t o c o l s ,  i t  f a i l e d  t o  d i f f e r e n t i a t e  b e tw e e n  
th e  g r o u p s .
G. A t te m p ts  t o  V a l i d a t e  th e  B e n d e r - G e s t a l t  as a 
P r a j e c t i v e  T e c h n iq u e
A ny d i s c u s s i o n  o f  t h i s  a re a  w o u ld  be in c o m p le te  w i t h ­
o u t  c o n s i d e r a t i o n  o f  th e  w r i t i n g s  o f  H u t t  (4 9 ,  50 ) who s ta n d s  
s o u a r e l y  i n  t h e  f o r e g r o u n d .  H u t t ,  as m e n t io n e d  p r e v i o u s l y ,  
was p o s s i b l y  t h e  i n d i v i d u a l  most r e s p o n s ib le  f o r  th e  
a c c e p ta n c e ,  w id e  a p p l i c a t i o n ,  i n t e r e s t  i n  and r e s e a r c h  o n  
th e  B e n d e r - G e s t a l t  T e s t  f o l l o w i n g  W o r ld  W or I I .  A l t h o u g h  
H u t t  h a s  w r i t t e n ,  i n  c o l l a b o r a t i o n  w i t h  B r i s k i n ,  a book  o n  
th e  i n t e r p r e t a t i o n  o f  th e  B e n d e r - G e s t a l t  ( 5 0 ) and has 
c o n t r i b u t e d  s i n g l e  c h a p te r s  on  th e  s u b je c t  t o  s e v e r a l  
e d i t i o n s  c o v e r i n g  t h e  f i e l d  o f  p s y c h o d ia g n o s t i c  t e c h n iq u e s ,  
he h as  n o t  p u b l i s h e d  h i s  r e s e a r c h  f i n d i n g s  i n  a ny  s p e c i f i c  
d e t a i l .  He i s  q u ic k  t o  denounce n e g a t iv e  r e s e a r c h  r e s u l t s  
i f  t h e  i n v e s t i g a t o r s  d i d  n o t f o l l o w  h i s  le a d  and c o n v e r s e ly ,  
q u ic k  t o  a c c la im  p o s i t i v e  f i n d i n g s ,  i f  t h e  r e s e a r c h  was i n  
t h e  d i r e c t i o n  he s u g g e s te d .
I n  1944 H u t t  i n t r o d u c e d  m in o r  changes i n  s t im u lu s  
f i g u r e s  2 ,  4 ,  5 and 6 and renamed h i s  v e r s i o n  t h e  R e v is e d  
B e n d e r - G e s t a l t  T e s t .  H is  changes c o n s is t e d  o f  r e d u c in g  
th e  num ber o f  ro w s  o f  c i r c l e s  i n  f i g u r e  2 f ro m  e le v e n  to  
t e n  and s l a n t i n g  th e m  s l i g h t l y  more t o  th e  l e f t ;  r e d u c in g
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t h e  c u r v a t u r e s  a t  t h e  ends o f  th e  a rc  i n  f i g u r e  4 ;  s h o r t e n ­
in g  t h e  l e n g t h  o f  t h e  s id e s  o f  t h e  a r c  i n  f i g u r e  5 ; and 
c r e a t i n g  a p e r p e n d i c u l a r  i n t e r s e c t i o n  o f  t h e  l i n e s  as w e l l  
as c h a n g in g  t h e  p o i n t  o f  i n t e r s e c t i o n  i n  f i g u r e  6 .  No 
r e s e a r c h  seems t o  have been c a r r i e d  o u t  on  th e  e f f e c t  o f  
t h e  c h a n g e s ,  a l t h o u g h  th e  r e v i s e d  f i g u r e s  a re  o f t e n  used  
i n  p r o j e c t i v e  s t u d i e s .  The p s y c h o lo g i c a l  p r o f e s s i o n  
g e n e r a l l y  c o n t in u e s  t o  use th e  o r i g i n a l  c a rd s  p u b l i s h e d  b y  
th e  A m e r ic a n  O r t h o p s y c h i a t r i c  A s s o c ia t i o n .
F o l l o w in g  t h e  g e n e r a l  p ro c e d u re  o f  a d m i n i s t e r i n g  th e  
t e s t ,  H u t t  p r e s e n t s  c a rd s  A, 2 ,  4 ,  6, 7 and 8 t o  th e  s u b je c t  
f o r  t h e  se c o n d  t im e  and asks  h im  t o  m o d i f y  t h e  d ra w in g  i n  
any way t h a t  i s  p l e a s in g  t o  h im .  The o r i g i n a l  r e p r o d u c t i o n  
t o g e t h e r  w i t h  th e  s u b j e c t ' s  m o d i f i c a t i o n  o f  e a c h  f i g u r e  
i s  t h e n  p r e s e n te d  t o  t h e  s u b je c t  and an i n q u i r y  made by  th e  
e x a m in e r  i n  o r d e r  t o  o b t a i n  a s s o c ia t i o n s  t o  th e  m o d i f i c a t i o n s .
H u t t  o r i g i n a l l y  based  h i s  o v e r - a l l  e v a l u a t i o n  and 
i n t e r p r e t a t i o n  o f  th e  p r o t o c o l  on  se ve n  g ro u p s  o f  f a c t o r s ;  
O r g a n i z a t i o n a l  F a c t o r s ,  F a c to r s  R e la t i n g  to  S iz e ,  Changes 
i n  th e  G e s t a l t  Form , D i s t o r t i o n ,  Movement F a c t o r s ,  
M is c e l la n e o u s  F a c t o r s  and th e  S u b j e c t ' s  M ethod  o f  W o rk .
Some o f  th e s e  can  be t r a c e d  t o  B e n d e r 's  m ethods and o t h e r s  
t o  th e  R o rs c h a c h .  U nder e a ch  o f  th e  m a jo r  g ro u p s  H u t t  
l i s t e d  s p e c i f i c ,  s i g n i f i c a n t  f a c t o r s  w h ic h  w ere  e v a lu a t e d  
b y  a k i n d  o f  i n s p e c t i o n  t e c h n iq u e .  F o r  e x a m p le ,  u n d e r
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Changes i n  Form o f  t h e  G e s t a l t  were l i s t e d  c lo s u r e  
d i f f i c u l t y ,  c r o s s in g  d i f f i c u l t y ,  changes i n  c u r v a t u r e  and 
changes  i n  a n g u l a t i o n .  He t h e n  had a s p e c i f i c  i n t e r p r e ­
t a t i v e  h y p o t h e s i s  f o r  e a ch  o f  th e s e  f a c t o r s . F o r  i n s t a n c e ,  
i f  a s u b je c t  m a n i fe s t e d  c r o s s in g  d i f f i c u l t y ,  i . e .  m a n i f e s t e d  
d e v i a t i o n s  i n  h i s  r e p r o d u c t io n s  a t  p o i n t s  w here  one l i n e  
c ro s s e s  a n o t h e r  i n  t h e  s t im u lu s  f i g u r e s ,  H u t t  i n t e r p r e t e d  
t h i s  s i g n  as " . . . i n d i c a t i v e  o f  p s y c h o lo g ic a l  b l o c k i n g . I t  
i s  c o r r e l a t e d  w i t h  a b u l i a ,  i n d e c i s i o n ,  c o m p u ls iv e  d o u b t in g  
and s p e c i f i c  p h o b i a s O r ,  i n  s p e a k in g  o f  movement 
d e t e r m in a n t s  u n d e r  t h e  g ro u p .  D i s t o r t i o n  o f  t h e  G e s t a l t ,  
movement i n  r e p r o d u c in g  t h e  d e s ig n  f ro m  th e  o u t s id e  to w a rd  
th e  c e n t r e  was a s s o c ia t e d  w i t h  " e g o c e n t r i c  p e r s o n a l i t i e s  
and s t r o n g  n a r c i s s i s t i c  t r e n d s " .
H u t t  t h e n  g ro u p e d  t h e  f a c t o r s  t o g e t h e r  t h a t  c o u ld  be 
c o n s id e r e d  d i a g n o s t i c  s ig n s  i n  th e  d i f f e r e n t  p s y c h i a t r i c  
c a t e g o r i e s .  These were  i n  two s e c t i o n s ;  f i r s t ,  th e  
f a c t o r s  m ost f r e q u e n t l y  a s s o c ia te d  w i t h  th e  d ia g n o s t i c  
c a t e g o r y ,  and  s e c o n d ,  th e  f a c t o r s  o c c a s i o n a l l y  p ro d u c e d .
He s t r e s s e d  t h e  n e c e s s i t y  o f  a th o ro u g h  u n d e r s ta n d in g  o f  
p s y c h o d y n a m ic s  and p s y c h o p a th o lo g y  on  th e  p a r t  o f  th e  
c l i n i c i a n  i n  o r d e r  t o  i n t e g r a t e  th e  i n f e r e n c e s  d ra w n  f ro m  
th e  p r o t o c o l  w i t h  th e  o t h e r  t e s t  f i n d i n g s  and th e  case 
h i s t o r y .
1 p . 6 7 3 .
2 p . 6 7 7 .
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I n  h i s  c o m p a r a t i v e ly  r e c e n t  book  w i t h  B r i s k i n  (5 0 )  
o n  t h e  c l i n i c a l  use o f  th e  t e s t ,  he has re d u c e d  h i s  m a jo r  
g ro u p s  f r o m  se ve n  t o  f i v e ;  O r g a n iz a t io n ,  S i z e ,  Changes i n  
Form , G ross  D i s t o r t i o n ,  and M o vem en t. (See A p p e n d ix  D) .
He has  a ls o  p ro d u c e d  a s im p le  s c o r in g  m e thod  f o r  t h e  v a r i a b l e s .  
He h a s ,  h o w e v e r ,  g i v e n  up h i s  s t r o n g  e m p h a s is  o n  c o n f i g u r a t i o n a l  
a n a l y s i s  i n  e s t a b l i s h i n g  n o s o lo g i c a l  p s y c h i a t r i c  c a t e g o r ie s  
s in c e  he r e j e c t s  th e  b a s ic  a s s u m p t io n  o f  h o m o g e n e i ty  u n d e r ­
l y i n g  e a c h  d i a g n o s t i c  c a t e g o r y .  He c la im s  t h a t  th e  use o f  
s c o re s  f o r  t h e  p u rp o s e  o f  d e f i n i n g  p s y c h i a t r i c  c a t e g o r ie s  
o r  e v a l u a t i n g  s e v e r i t y  o f  p a th o lo g y  a re  o f  l i m i t e d  v a lu e .  
I n s t e a d ,  he s u g g e s ts  t h a t  th e  p r o p e r  use o f  t h e  R e v is e d  
B e n d e r - G e s t a l t  i s  i n  p r e d i c t i n g  s u r fa c e  t r a i t s  and u n c o v e r in g  
p ro c e s s  phenom ena. The l a t t e r  he i n t e r p r e t s  p s y c h o ­
a n a l y t i c a l  l y .  He e x p re s s e s  h i s  c o n f id e n c e  i n  h i s  m e thod  
i n  h i s  s ta te m e n t  " I t  has o n l y  been  r e l a t i v e l y  r e c e n t l y  t h a t  
' r e s e a r c h  v a l i d i t y '  f o r  t h e  RBGT has begun  t o  c a t c h  up w i t h  
th e  ' c l i n i c a l  v a l i d i t y '  t h a t  co m p e te n t c l i n i c i a n s  have 
o f f e r e d  f o r  t h i s  t e s t
K i t  ay (5 5 )  was among th e  f i r s t  t o  i n v e s t i g a t e  a n y  a re a  
o f  t h e  B e n d e r - G e s t a l t  as a p r o j e c t i v e  te c h n iq u e  b y  c o r r e l a t i n g  
s iz e  d e v i a t i o n s  f ro m  th e  s t im u lu s  f i g u r e s  w i t h  s e le c t e d  
R o rs c h a c h  s c o r e s .  H is  o n l y  s i g n i f i c a n t  c r i t i c a l  r a t i o  was 
b e tv je e n  s u b je c t s  who had  a g e n e r a l  te n d e n c y  to w a r d  e x p a n s io n
1 p n . 2 0 - 2 1 .
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and h i g h  CP ^  G w i t h  lo w  PC and th o s e  who had  a te n d e n c y  
to w a r d  c o n t r a c t i o n  and lo w  CP f  C w i t h  h ig h  PC. He 
c o n c lu d e d  t h a t  e x p a n s io n  o f  th e  r e p r o d u c t i o n s  a p p e a rs  t o  
accom pany u n c o n t r o l l e d  a f f e c t ,  w h i l e  c o n t r a c t i o n  a cco m p a n ie s  
c o n t r o l l e d  a f f e c t .
S u cze k  and K l o p f e r  ( IO 4 ) s t u d ie d  th e  s t im u lu s  p r o p e r t i e s  
o f  B u t t ' s  R e v is e d  B e n d e r - Ces t a I t  f i g u r e s  b y  h a v in g  c o l l e g e  
s t u d e n t s  o f  b o th  sexes a s s o c ia t e  t o  each  f i g u r e  p r o j e c t e d  o n  
a s c r e e n .  T h e n , u s in g  th e  i n f e r e n t i a l  m e thod  o f  i n t e r ­
p r e t a t i o n ,  t h e y  e s t a b l i s h e d  a t e n t a t i v e ,  i n t e r p r e t a t i v e  
h y p o t h e s i s  f o r  e a ch  f i g u r e  based on  th e  num ber and k in d s  o f  
a s s o c i a t i o n s  p ro d u c e d  as w e l l  as t h e i r  main, f e a t u r e s  and 
c h a r a c t e r i s t i c s .  They  c la im e d  c o n s is t e n c y  as w e l l  as s e x u a l  
d i f f e r e n c e s  i n  th e  c o n t e n t ,  a l t h o u g h  t h e r e  was no s t a t i s t i c a l  
t r e a t m e n t  o f  t h e i r  d a t a .
T o l o r  ( 1 1 5 ) fo c u s e d  on  th e  s t r u c t u r a l  p r o p e r t i e s  o f  
a s s o c i a t i o n s  t o  th e  d e s ig n s  r a t h e r  th a n  on  t h e i r  s y m b o l ic  
s i g n i f i c a n c e s .  U s in g  50 a d u l t  n e u r o - p s y c h i a t r i c  p a t i e n t s ,  
he o b t a in e d  t h e i r  a s s o c ia t i o n s  b y  a m ethod  somewhat 
c o m p a ra b le  t o  e l i c i t i n g  R o rs ch a c h  re s p o n s e s .  He th e n  
c a t e g o r i z e d  and  c l a s s i f i e d  th e  re s p o n s e s  and fo u n d  t h a t  
th e  f i g u r e s  v a r y  c o n s id e r a b ly  i n  t h e i r  s t im u lu s  v a lu e ,  i . e . ,  
some a re  so d i f f i c u l t  t h a t  t h e y  p ro d u c e  o n l y  r e j e c t i o n s ,  
d e s c r i p t i o n s ,  o r  v a g u e ,  n o n - s p e c i f i c  a s s o c ia t i o n s ,  w h i l e  
t h e  p a t i e n t s  c o u ld  a s s o c ia te  q u i t e  r e a d i l y  t o  o t h e r s .
F ig u r e  3 seemed t o  be t h e  e a s i e s t ,  w h i l e  f i g u r e  A a p p e a re d
3 8 .
t o  be t h e  m ost d i f f i c u l t .
I n  a r e c e n t  s tu d y ,  T o l o r  (1 14 ) used  th e  s e m a n t ic  
d i f f e r e n t i a l  m e thod  i n  I n v e s t i g a t i n g  th e  m ean in g s  o f  t h e  
d e s ig n s .  H© e xp o s e d  e a ch  d e s ig n  f o r  a t h r e e - m in u t e  
i n t e r v a l  t o  68 c o l l e g e  s tu d e n ts  w h i le  t h e y  r a t e d  i t  o n  a 
s e t  o f  b i p o l a r  a d j e c t i v e  s c a le s  h a v in g  7 spaces  b e tw e e n  
th e  p o le s  a l l o w i n g  b o t h  d i r e c t i o n  and i n t e n s i t y  t o  e a ch  
ju d g m e n t .  The m ean in g s  were n e c e s s a r i l y  l i m i t e d  b y  th e  
s n e c i f i c  s c a le s  u s e d .  H ow ever, 79 o f  th e  a d j e c t i v e s  w ere  
s i g n i f i c a n t  a t  th e  .05  l e v e l  on  t h e  com b ined  s a m p le ,  w h ic h  
s u g g e s te d  c lo s e  a g reem en t b y  members o f  b o th  se xe s  i n  
t h e i r  r e s p o n s e s  t o  th e  d e s ig n s .
I n  a f o l l o w - u p  s tu d y  o f  s y m b o l is m . Hammer (4 1 )  
a d m in i s t e r e d  t h e  B e n d e r - Ces t a l t  t o  20 m a le s  im m e d ia te ly  
p r i o r  t o  e u g e n ic  s u r g i c a l  s t e r i l i z a t i o n .  H is  c o n t r o l s  
were  m a tch e d  p a t i e n t s  a bou t t o  und e rg o  s u r g e r y  f o r  o t h e r  
p u r p o s e s . The p r o t o c o l s  o f  th e  two g ro u p s  w ere  t h e n  
com pared  and 22 t e s t  i te m s  r e l a t i n g  t o  c a s t r a t i o n  f e a r s  
were i s o l a t e d ,  a l l  o f  w h ic h  were s i g n i f i c a n t  a t ,  o r  b e t t e r  
t h a n ,  t h e  .0 5  l e v e l  o f  c o n f id e n c e .  S e v e r a l  o f  t h e  f a c t o r s  
s u p p o r te d  i n d i v i d u a l  h y p o th e s e s  o f  S u czek  and K l o p f e r ' s  
c o n c e r n in g  p h a l l i c  s y m b o l is m .  The s tu d y  i s  weakened by  th e  
d i s c r e p a n c y  i n  i n t e l l i g e n c e  t o  th e  a d va n ta g e  o f  t h e  c o n t r o l  
g r o u p ,  as w e l l  as b y  th e  d i v e r s i t y  i n  p s y c h i a t r i c  c a t e g o r i e s .
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A l th o u g h  t h e  a u t h o r  a ckn o w le d g e s  th e  f o r m e r ,  he f a i l s  t o  
ta k e  i t  i n t o  c o n s i d e r a t i o n  i n  a c c o u n t in g  f o r  h i s  i n d i c e  o f  
r e g r e s s i o n .
Among o t h e r  s t u d i e s  i n  t h i s  a re a .  S t o r y  ( l O l ) ,  
i n v e s t i g a t i n g  th e  p r o t o c o l s  o f  m ale  a l c o h o l i c s ,  fo u n d  t h a t  
i n  d e s ig n  6 h i s  e x p e r im e n t a l  g ro u p  made s i g n i f i c a n t l y  more 
l i q u i d  r e s p o n s e s  i n  b o th  t h e i r  e l a b o r a t i o n s  and a s s o c ia t i o n s  
th a n  h i s  c o n t r o l  g r o u p .
Peek ( 7 5 ) e x p lo r e d  th e  s i n g le  f a c t o r  o f  d i r e c t i o n a l i t y  
used i n  d r a w in g  th e  d ia g o n a l  p r o j e c t i o n  i n  f i g u r e  5, i . e . ,  
w h e th e r  th e  s u b je c t  s t a r t e d  a t  th e  to p  and d rew  th e  d o ts  
i n  th e  d i r e c t i o n  o f  th e  h a l f - c i r c l e ,  i . e . ,  t o w a rd  h i m s e l f ,  
o r  e x te n d e d  t h e  p r o j e c t i o n  f ro m  th e  h a l f - c i r c l e  o u t w a r d l y ,  
i . e . ,  away f r o m  h i m s e l f .  I n  75 cases o f  h o s p i t a l i z e d  m ale
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neu r o - p s y c h i a t r i c  cases  who drew  th e  p r o j e c t i o n  to w a rd  
th e m s e lv e s ,  a s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n  had  p s y c h o ­
s o m a t ic  c o m p la in t s  i n  t h e i r  h o s p i t a l  d is c h a r g e  sum m aries 
t h a n  i n  t h e  c o n t r o l  g r o u p .  Many o f  th e  c o m p la in t s ,  h o w e v e r ,  
a p p e a re d  o f t e n  enough  i n  b o th  g ro u p s  t o  w a r r a n t  c a u t i o n  i n  
th e  i n t e r p r e t a t i o n  o f  th e  s i g n .
D. R e s e a rc h  on  I s o l a t e d  Segments o f  th e  B e n d e r -  
G e s t a l t  .
1 .  R o t a t i o n s .
I n  1 9 5 0 , H a n v ik  and A n d e rso n  (44 ) o b t a in e d  p r o t o c o l s  
f r o m  20 n a t ie ï T t s  whose c e r e b r a l  l e s i o n s  were fo u n d  e i t h e r  
t h r o u g h  s u r g e r y  o r  X - r a y  t o  be l o c a l i z e d  i n  th e  d o m in a n t
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h e m is p h e re ,  and 24 p a t i e n t s  w i t h  c e r e b r a l  l e s i o n s  i n  o t h e r  
a r e a s .  These  w ere  com pared w i t h  p r o t o c o l s  o f  p a t i e n t s  
h o s p i t a l i z e d  f o r  e i t h e r  f u n c t i o n a l  o r  o r g a n ic  lo w e r  b a c k  
p a i n s .  A f t e r  th e  u s u a l  a d m i n i s t r a t i o n  o f  t h e  B e n d e r -  
G e s t a l t ,  t h e  s u b je c t s  were  r e q u e s te d  t o  d raw  th e  f i g u r e s  
f ro m  m em ory . The o n l y  f i n d i n g  o f  s t a t i s t i c a l  s i g n i f i c a n c e  
was t h a t  th e  b ra in -d a m a g e d  p a t i e n t s ,  as a t o t a l  g r o u p ,  
r o t a t e d  a t  l e a s t  one f i g u r e  i n  t h e i r  r e p r o d u c t io n s  i n  more 
i n s t a n c e s  t h a n  th e  c o n t r o l  g r o u p . T h is  b r i e f ,  r a t h e r  
in n o c u o u s  p a p e r ,  was one o f  th e  f i r s t  o f  a s e r ie s  o f  r e s e a r c h  
p r o j e c t s  b o t h  i n  t h e  a re a s  o f  r e c a l l  and r o t a t i o n s .
Hannah ( 4 2 ) ,  p r o t e s t i n g  a g a in s t  th e  u n d i s c i p l i n e d  use 
o f  i n t e r p r e t a t i o n s  o f  th e  B e n d e r - G e s ta l t  w h i l e  f a i l i n g  t o  
c o n s id e r  i t s  i n n a t e  l i m i t a t i o n s ,  d r a m a t i c a l l y  d e m o n s t ra te d  
t h a t  s i g n i f i c a n t l y  f e w e r  r o t a t i o n s  were p ro d u c e d  b y  h i s  
e x p e r im e n t a l  g ro u p  when th e  s t im u lu s  f i g u r e s  w ere  p la c e d  
on  t h e  c a r d s  i n  a v e r t i c a l  o r i e n t a t i o n ,  c o r re s p o n d in g  t o  
th e  p r e s e n t a t i o n  o f  th e  copy p a p e r ,  t h a n  i n  th e  u s u a l  
h o r i z o n t a l  p o s i t i o n .
G r i f f i t h  and  T a y l o r  ( 3 8 ) ,  i n  a r e p l i c a t i o n  o f  H a n n a h 's  
s tu d y ,  m e r e ly  r o t a t e d  th e  p a p e r  t o  th e  h o r i z o n t a l  p o s i t i o n  
when p r e s e n t i n g  i t  t o  th e  s u b je c t .  T h e i r  r e s u l t s  c o n f i r m e d  
H a n n a h 's  f i n d i n g s .  Th e y  c o n c lu d e d  t h a t  o f t e n  r o t a t i o n s  
a re  c a u se d  b y  th e  s u b j e c t ' s  o r i e n t i n g  th e  d e s ig n  t o  th e  
m a jo r  a x i s  o f  t h e  p a p e r  i n  o r d e r  to  d u p l i c a t e  i t s  o r i e n t â t  i o n  
o n  th e  c a r d .
4 1 .
I n  a p r e v io u s  s tu d y ,  G r i f f i t h  and T a y l o r  (3 9 )  had  
a t t e m p te d  t o  a s c e r t a i n  th e  f r e q u e n c y  o f  r o t a t i o n s  i n  a 
n e u r o p s y c h i a t r i e  h o s p i t a l  p o p u la t i o n ;  t h e i r  c r i t e r i o n  
o f  r o t a t i o n  was 45 d e g re e s  o r  more i n  an o th e r w is e  
r e c o g n iz a b le  f i g u r e .  I n  a t o t a l  o f  IOO3 p r o t o c o l s  t a k e n  
f ro m  h o s p i t a l  r e c o r d s ,  t h e y  fo u n d  t h a t  23/° made one o r  
more r o t a t i o n s ,  w i t h  s c h iz o p h r e n ic s ,  n e u r o t i c s  and c h a r a c t e r  
d i s o r d e r s  a b o u t  e q u a l  ( 1 9 .7 ,  1 9 ,8  and 1 6 . 4 ) .  The p e rc e n ta g e  
w i t h i n  t h e  c h r o n i c  b r a i n  syndrome was 4 0 . b / .  T h is  th ro w s  
l i t t l e  l i g h t  on  th e  f r e q u e n c y  o f  th e  o c c u r r e n c e ,  s in c e  t h e r e  
a re  no a v a i l a b l e  s t a t i s t i c s  on  n o rm a l a d u l t s .
2 ,  R e c a l l .
G o be tz  ( 3 0 ) was one o f  th e  f i r s t  t o  i n v e s t i g a t e  r e c a l l ,  
i . e . ,  t h e  r e p r o d u c t i o n  o f  th e  f i g u r e s  f ro m  memory a f t e r  th e  
u s u a l  a d m i n i s t r a t i o n ,  b y  i n c l u d i n g  i t  i n  h i s  q u a n t i f i c a t i o n  
s tu d y  o f  n o rm a l and p s y c h o n e u r o t ic  a d u l t s . He h y p o th e s iz e d  
t h a t  t h e  absence  o f  an o b j e c t i v e  s t im u lu s  w o u ld  a c c e n tu a te  
th e  d i f f e r e n c e  i n  t h e  r e p r o d u c t i o n s  o f  p sych o  n e u r o t i c s  and 
n o rm a ls  and t h a t  e m o t io n a l  b lo c k in g  i n  th e  p s yc h o  n e u r o t i c s  
w o u ld  re d u c e  t h e i r  a b i l i t y  t o  r e c a l l  th e  f i g u r e s .  A l th o u g h  
he fo u n d  d i s t o r t i o n s  i n  th e  r e c a l l e d  f i g u r e s  o f  b o th  g ro u p s ,  
t h e r e  w ere  no s i g n i f i c a n t  d i f f e r e n c e s  e i t h e r  i n  t h e i r  
r e p r o d u c t i o n s  o r  i n  t h e i r  a b i l i t y  t o  r e c a l l .
F o l l o w in g  s e v e r a l  s t u d ie s  (2 ,  36, 112) i n  w h ic h  th e  
r e c a l l  m e th o d  was used to  i n v e s t i g a t e  f u n c t i o n i n g  i n t e l l i g e n c e .
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d e s ig n  d i f f i c u l t y ,  s e r i a l  p o s i t i o n ,  and sex d i f f e r e n c e s ,
O l i n  and R e z n i k o f f  (6 9 )  q u a n t i f i e d  th e  r e c a l l e d  p r o d u c t io n s  
b y  u s in g  P a s c a l  and S u t t e l l * s  s c o r in g  sys te m  t o g e t h e r  w i t h  
19 i n d i c e s  a d a p te d  f ro m  P a s c a l and S u t t e l l  f o r  use i n  
s c o r i n g  f i g u r e  A . They used t h i s  m ethod i n  a r e p l i c a t i o n  
o f  a p o r t i o n  o f  T o l o r ' s  s tu d y  ( 1 1 2 ) ,  i n  w h ic h  he had used 
an o r g a n i c  g r o u p ,  a s e iz u r e  g ro u p ,  and a p s y c h o g e n ic  g ro u p  
and had  c o n c lu d e d  t h a t  h i s  p s y c h o g e n ic  g ro u p  was s u p e r i o r  
i n  r e c a l l  a b i l i t y  w i t h  th e  c o n v u ls iv e s  o c c u p y in g  an i n t e r -  
m e d ia te  p o s i t i o n .  O l i n  and R e z n ik o f f ^ f o u n d  o r g a n ic s  and 
c o n v u ls i v e s  i d e n t i c a l  i n  t h e i r  a b i l i t y  t o  r e c a l l .  B o th  
s t u d ie s  i n d i c a t e d  t h a t  a l t h o u g h  p s y c h o g e n ic s  were s u p e r i o r  
t o  o r g a n i c s ,  t h e  t e c h n iq u e  was n o t  s e n s i t i v e  enough t o  be 
used i n  i n d i v i d u a l  c a s e s .
The d i s c r e p a n c ie s  o b t a in e d  i n  some o f  th e  s t u d ie s ,  (2 ,  
112, 68 ) have  p ro d u c e d  some r a t h e r  d u b io u s  answ ers  to  th e  
q u e s t io n s  o f  t h e  r e l a t i o n s h i p  be tw een  r e c a l l  and f u n c t i o n i n g  
i n t e l l i g e n c e ,  th e  a b i l i t y  o f  r e c a l l e d  p r o d u c t io n s  to  
d i s c r i m i n a t e  b e tw e e n  o r g a n ic s  and s c h iz o p h r e n ic s ,  and w h ic h  
d e s ig n s  a re  e a s i e s t  t o  r e c a l l .  The o n ly  a re a s  o f  a g reem en t 
i n  a n y  o f  t h e  s t u d ie s  (1 1 2 , 113 , 68, 69, 36) a re  t h a t  
d e s ig n s  3 and 4 a re  t h e  most d i f f i c u l t  f o r  a l l  g r o u p s ,  and 
t h a t  o r g a n ic s  g e n e r a l l y  a re  l e s s  a c c u ra te  i n  t h e i r  a b i l i t y  
t o  r e c a l l  th e  d e s ig n s .
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3 .  O th e r  A re a s  o f  I n v e s t i g a t i o n  
O th e r  d i v e r s e  a re a s  have been  e x p lo r e d  w h ic h  u n d e r ­
s c o re  t h e  q u a n t i t y  and q u a l i t y  o f  th e  r e s e a r c h  w h ic h  i n t e r e s t  
i n  t h e  t e s t  has p ro d u c e d .
a .  A l c o h o l i c  S t u d ie s .
T h re e  s t u d ie s  (5& , 1 01 , 18) s in c e  th o s e  o f  B e n d e r  (? )  
have i n v e s t i g a t e d  th e  B e n d e r - G e s ta l t  r e p r o d u c t io n s  o f  
a l c o h o l i c s . I n  e a c h  s tu d y  th e  numbers were s m a l l ,  and th e  
e x p e r im e n t a l  d e s ig n s  c a l l e d  f o r  a d u l t ,  male s u b j e c t s .
K a te s  and S chm o lke  ( 5 2 ) ,  u s in g  th e  P a s c a l  and S u t t e l l  s c o r in g  
s y s te m , com pared  18 i n s t i t u t i o n a l i z e d  a l c o h o l i c s  w i t h  18 
c u s t o d i a l  w o r k e r s  m a tch e d  f o r  age and e d u c a t io n a l  and s o c io ­
e co n o m ic  b a c k g ro u n d .  They fo u n d  no s i g n i f i c a n t  d i f f e r e n c e s  
i n  th e  p r o t o c o l s  o f  th e  two g r o u p s .  C u rn u t t  ( l 8 ) ,  i n  a v e r y  
s i m i l a r  s t u d y ,  com pared  th e  p r o t o c o l s  o f  25 members o f  
A l c o h o l i c s  Anonymous w i t h  a m a tched  c o n t r o l  g ro u p  o f  non­
members, a g a in  u s in g  th e  P a s c a l - S u t t e l l  s y s te m . I n  a d d i t i o n ,  
he e m p i r i c a l l y  i n v e s t i g a t e d  a c o n f i g u r a t i o n  o f  s ig n s  w h ic h  
he b e l i e v e d  t o  be u n iq u e  to  a l c o h o l i c s .  I n  c o n t r a s t  t o  
K a te s  and S ch m o lke , he o b ta in e d  a s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  th e  mean s c o re s  o f  h i s  g r o u p s .  He c o n c lu d e d  t h a t  
t h r e e  o f  h i s  e m p i r i c a l  s ig n s  were u n iq u e  t o  th e  a l c o h o l i c  
g r o u p ,  b u t  o f f e r e d  no s t a t i s t i c a l  t r e a tm e n t  o f  t h a t  p o r t i o n  
o f  th e  d a t a .  One q u e s t io n s  th e  g ro u p s  f ro m  w h ic h  th e  
c o n t r o l s  w e re  s e le c t e d  i n  b o th  K a te s  and S c h m o lk e ' s,
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and Curnutt*s study.
R e c e n t l y ,  S t o r y  ( l O l ) ,  u s in g  th e  R e v is e d  B e n d e r -  
G e s t a l t ,  t e s t e d  s e v e r a l  p r o j e c t i v e  h y p o th e ses c o n c e r n in g  
th e  k i n d s  o f  d i f f e r e n t i a l  p r o d u c t io n s  w h ic h  w o u ld  be obtained 
f ro m  a l c o h o l i c s .  H is  groups were 30 m ale a l c o h o l i c s  and 
30 school t e a c h e r s .  H is  f a c t o r s  were r e l a t e d  to c o m p u l s i v i t y ,  
a n x i e t y ,  lo w  s t r e s s  t o l e r a n c e ,  s u p p re s s io n  o f  a f f e c t ,  and 
o p p o s i t i o n a l  t e n d e n c ie s .  H is  r e s u l t s  i n d i c a t e d  t h a t  h i s  
s c o r in g  m e th o d  o f  th e  R e v is e d  B e n d e r - G e s ta l t s  s i g n i f i c a n t l y  
d i s c r i m i n a t e d  b e tw e e n  h i s  g ro u p s  and s u p p o r te d  h i s  h y p o th e s e s .  
One q u e s t io n s  i f  h i s  f a c t o r s  w o u ld  be a b le  to  d i s c r i m i n a t e ,  
b e tw e e n  a l c o h o l i c  and n e u r o t i c  g ro u p s .
b . R e g r e s s io n .
R e g r e s s io n ,  o r  t h e  te n d e n c y  t o  r e v e r t  t o  more im m atu re  
o r  p r i m i t i v e  l e v e l s  i n  r e p r o d u c in g  th e  g e s t a l t  s t i m u l i ,  has 
been d is c u s s e d  b y  C la w so n  (14 ) and B y rd  (13 ) and f r e q u e n t l y  
c o n s id e r e d  a d i a g n o s t i c  s ig n  (V, 4 , 51) .
S u t t e l l  and  P a s c a l  ( l 0 7 )  a t t a c k e d  th e  p ro b le m  o f  
r e g r e s s i o n  b y  o b t a i n i n g  r e p r o d u c t io n s  o f  f i v e  s i z a b le  g ro u p s ;  
s c h i z o p h r e n ic s ,  n o n p a t i e n t s ,  p s y c h o n e u r o t i c s ,  and tw o g ro u p s  
o f  n o rm a l c h i l d r e n ,  ages 6 t o  9 ^  and 10 t o  1 4 .  They fo u n d  
f o u r  s i g n i f i c a n t  f a c t o r s  i n  w h ic h  th e  s c h iz o p h r e n ic s  and 
y o u n g e r  c h i l d r e n  re s e m b le d  e a ch  o t h e r ,  y e t  d i f f e r e d  f ro m  
th e  n o n p a t i e n t  a d u l t s ;  shape o f  c i r c l e ,  d e v i a t i o n  i n  s l a n t ,  
w o r k o v e r ,  and t r e m o r . S u t t e l l  and P a s c a l a l l e g e d  t h a t  th e s e
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f o u r  i t e m s  w ere  a l l  d e p e n de n t on  l e a r n i n g  r a t h e r  t h a n  on  
m a t u r a t i o n  o f  c a p a c i t y ,  and a s "s u c h  r e p r e s e n te d  a d i s r u p t i o n  
o f  a l e a r n e d  m o to r  re s p o n s e ,  s u g g e s t in g  f a i l u r e  t o  c o n t r o l  
r a t h e r  t h a n  a r e t u r n  t o  an e a r l i e r  l e v e l  o f  c a p a c i t y .  Thus 
t h e y  c o n c lu d e d  t h a t  t h e  s i m i l a r i t y  i n  th e  y o u n g  c h i l d ' s  and 
th e  s c h i z o p h r e n i c ' s  r e p r o d u c t io n s  a re  s u p e r f i c i a l  i n  n a t u r e .
C r a s i l n e c k  and M ic h a e l  (16 ) com pared  th e  B e n d e r - G e s t a l t  
p r o t o c o l s  o f  t e n  h y p n o t iz e d  s u b je c t s  i n s t r u c t e d  t o  r e g r e s s  
t o  t h e  age o f  f o u r ,  w i t h  P la t e  62 i n  B e n d e r 's  M o n o g ra p h .
T h e y  r o u g h l y  c a l c u l a t e d  t h a t  th e  mean m e n ta l  age o f  t h e  
r e p r o d u c t i o n s  o b t a in e d  i n  t h i s  m anner was 7 . 3  y e a r s .
c .  M is c e l la n e o u s  
The l i t e r a t u r e  t o  be re v ie w e d  i n  t h i s  s e c t i o n  has l i t t l e  
c o n t i n u i t y ,  b u t  i l l u s t r a t e s  f u r t h e r  a t te m p ts  e i t h e r  t o  a sse ss  
th e  B e n d e r - G e s t a l t ' s  u s e fu ln e s s  i n  s p e c i f i c  a re a s  o r  to  add 
t o  th e  g e n e ra l  b o d y  o f  kn o w le d g e  a b o u t i t .
P a c e l l a  ( 7 1 ) ,  i n  a r e c e n t  s tu d y ,  i n v e s t i g a t e d  t h e  
i n f l u e n c e  o f  th e  e x a m in e r  on th e  s u b j e c t ' s  p e r fo rm a n c e  o f  
t h e  B e n d e r - G e s t a l t  T e s t .  H is  g ro u p ,  w h ic h  c o n s is t e d  o f  9 
n o r m a l l y  a d ju s t e d  women, was a d m in is te r e d  B e n d e r - G e s t a l t s  
b y  f o u r  d i f f e r e n t  e x a m in e rs  o v e r  a f o u r - h o u r  p e r i o d .  The 
f o u r t h  e x a m in e r 's  r o l e  was t h a t  o f  th e  s t r e s s  f a c t o r ,  w h ic h  
was i n t r o d u c e d  b y  h o s t i l e ,  d e p r e c a t in g  re m a rk s  d u r i n g  th e  
t e s t i n g .  A d m i n i s t r a t i o n  was i n  random  o r d e r .
The p r o t o c o l s  were s c o re d  by  th e  P a s c a l - S u t t e l l  m e thod
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a n d , i n  a d d i t i o n ,  t h r e e  ju d g e s  a t te m p te d  t o  i d e n t i f y  
s u b j e c t i v e l y  t h e  p r o t o c o l s  p ro d u c e d  b y  th e  s t r e s s  f a c t o r .
The a u t h o r  c o n c lu d e d  t h a t  p e r fo rm a n c e  on th e  B e n d e r - G e s t a l t  
i s  n o t  i n f l u e n c e d  b y  s t r e s s  o r  i n t e r - e x a m i n e r  d i f f e r e n c e s  
s in c e  no s i g n i f i c a n t  d i f f e r e n c e s  were o b t a in e d  n o r  w ere  t h e  
ju d g e s  a b le  t o  i d e n t i f y  s u c c e s s f u l l y  th e  s t r e s s  p r o t o c o l s .
I t  w o u ld  seem t h a t  th e  a u t h o r ' s  c o n c lu s io n s  c o u ld  o n l y  
be r e l a t e d  t o  t h e s e  n in e  n o rm a l women. F u r t h e r  r e s e a r c h  
w i t h  l a r g e r  g r o u p s ,  a d e q u a te  c o n t r o l s ,  and s t a n d a r d i z a t i o n  
o f  th e  s t r e s s  f a c t o r  w o u ld  be n e c e s s a ry  b e fo r e  g e n e r a l i z a ­
t i o n s  c o u ld  be m ade .
A n e g le c t e d  a re a  o f  r e s e a r c h  has been t h e  m anner i n  
w h ic h  t h e  s u b je c t  c a r r i e s  o u t  th e  i n s t r u c t i o n s  t o  co p y  th e  
s t im u lu s  d e s ig n s .  W oItm an  (121 ) m e n t io n e d  t h a t  d e v i a t i o n s  
i n  c o p in g  w i t h  t h e  t e s t  a re  o f  d i a g n o s t i c  im p o r ta n c e  and 
may be i n d i s c e r n i b l e  i n  th e  c o m p le te d  p r o t o c o l .  The o n l y  
s tu d y  i n  t h i s  a re a  i s  a v e r y  l i m i t e d  one c o n d u c te d  b y  
S t e n n e t t  and U f fe lm a n n  ( 9 9 ) .  They re c o rd e d  e a ch  s u b j e c t ' s  
m ethod o f  c o p y in g  th e  f i g u r e s  on m im eographed  s h e e ts  o f  th e  
d e s ig n s  and fo u n d  a d e f i n i t e  te n d e n c y  f o r  t h e  d ra w in g s  t o  
be c o m p le te d  i n  s p e c i f i c  ways common to  b o th  p a t i e n t s  and 
c o n t r o l s . T h e y  o b t a in e d  no s i g n i f i c a n t  c o r r e l a t i o n  b e tw e e n  
" a t y p i c a l n e s s "  and ment a l  i l l n e s s .
T u c k e r  and S p ie lb e r g  (1 16 ) com pared th e  B e n d e r - G e s t a l t s  
o f  18 d e p re s s e d  p a t i e n t s  w i t h  th o s e  o f  a n o n -d e p re s s e d
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c o n t r o l  g ro u p  on  t w e n t y  s e p a ra te  t e s t  i t e m s  t a k e n  f ro m
é
t h e  P a s c a l - S u t t e l l  s y s te m . O n ly  two i t e m s ,  t r e m o r  and 
d i s t o r t i o n ,  s e p a r a te d  th e  tw o  g ro u p s ,  and th e s e  w ere  o n l y  
a t  t h e  .0 5  l e v e l  o f  c o n f id e n c e .  A p r o v o c a t i v e  t r e n d  was 
t h a t  th e  n o n d e p re s s e d  p a t i e n t s  to o k  l o n g e r  t h a n  th e  d e p re s s e d  
bo c o m p le te  th e  p r o t o c o l s .
E . V a l i d a t i o n  S tu d ie s  o f  th e  B e n d e r - G e s t a l t  T e s t  
V a l i d a t i o n  s t u d ie s  i n e v i t a b l y  f o l l o w e d  th e  v a s t  
q u a n t i t y  and v a r i e t y  o f  r e s e a r c h  w h ic h  a p p e a re d  on  t h e  
B e n d e r - G e s t a l t ,  p a r t i c u l a r l y  f o l l o w i n g  th e  p u b l i c a t i o n  o f  
P a s c a l  and S u t t e l l ' s s c o r in g  s y s te m  w h ic h  p r o v id e d  q u a n t i f i ­
c a t i o n  and s t a n d a r d i z a t i o n .  I n v e s t i g a t i o n s  w ere  made o f  
th e  s u b j e c t i v e  use o f  th e  t e s t  as w e l l  as o f  o b j e c t i v e  
s c o r i n g  m e th o d s . Here t o o ,  th e  q u a l i t y  o f  t h e  r e s e a r c h  i s  
n o t  c o n s i s t e n t  and th e  r e s u l t s  a re  se ldom  i n  a g re e m e n t .
1 .  S u b je c t i v e  S t u d ie s .
Mehlrnan and V a to v e c  (67 ) i n v i t e d  e i g h t  e x p e r t s  t o  ta k e  
p a r t  i n  a b l i n d  a n a l y s i s  e x p e r im e n t  i n  w h ic h  t h e y  w ere  t o  
s e p a ra te  f u n c t i o n a l  p s y c h o t i c s  f ro m  o r g a n ic s  i n  25 p a i r s  o f  
m a tch e d  p r o t o c o l s .  T h e y  d e f in e d  " e x p e r t " ,  as an i n d i v i d u a l  
who h a d  p u b l i s h e d  a c c o u n ts  o f  c l i n i c a l  r e s e a r c h  and who had  
e x p re s s e d  e n th u s ia s m  f o r  th e  t e s t . O f th e  e i g h t ,  o n l y  t h r e e  
o f  th e  a u t h o r i t i e s  p a r t i c i p a t e d .  Two o f  them  c l o s e l y  
a p p ro a c h e d  b e t t e r  t h a n  chance s u c c e s s ,  w h i l e  th e  t h i r d  
f a i l e d  t o  meet th e  c r i t e r i a .  As Mehlrnan and V a to v e c  p o in t
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o u t ,  i n  t h i s  s i t u a t i o n  th e  ju d g e 's  t a s k  was f a r  e a s i e r  t h a n  
t h a t  met r o u t i n e l y  b y  t h e  c l i n i c i a n ,  w h ic h  s u g g e s ts  th e  
need f o r  f u r t h e r  r e f in e m e n t  i n  th e  use o f  th e  t e s t .
Peek and S to rm s  (76) had t h r e e  ju d g e s  e s t im a t e  th e  
i n t e l l e c t u a l  l e v e l ,  and e x t e n t  o f  im p a irm e n t  i n  th e  B e n d e r -  
G e s t a l t  p r o t o c o l s  o f  100  p s y c h i a t r i c  n o n - n e u r o lo g i c a l  i n ­
p a t i e n t s .  The p a t i e n t s '  S h i p l e y - H a r t f o r d  S c a l e  s c o r e s  were  
used  as t h e  c r i t e r i o n  o f  b o th  i n t e l l e c t u a l  l e v e l  and d e g re e  
o f  im p a i r m e n t . I n t e l l i g e n c e  ra n g e d  f ro m  lo w  a v e ra g e  t o  
s u p e r i o r ,  w h i l e  d e g re e  o f  im p a i rm e n t  ra n g e d  f ro m  v e r y  s e v e re  
t o  n o n e .  A l th o u g h  th e  r e s u l t s  were s t a t i s t i c a l l y  s i g n i f i c a n t  
f o r  many o f  t h e  ju d g m e n ts ,  ag reem en t i n  th e  ju d g e s '  r a t i n g s  
was n o t  s i g n i f i c a n t  a t  th e  f i v e  p e r c e n t  l e v e l ,  and o n l y  one 
j u d g e 's  e s t im a t e s  o f  im p a i rm e n t  were s i g n i f i c a n t l y  h i g h e r  
th a n  c h a n c e .  The e s t im a t e s  a ls o  seemed t o  v a r y  i n  r e l a t i o n  
t o  th e  am ount o f  e x p e r ie n c e  each  ju d g e  had had w i t h  t h e  t e s t .  
The a u t h o r s  c o n c lu d e d  t h a t  t h e i r  f i n d i n g s  d i d  no t s u p p o r t  
t h e  use o f  s u b j e c t i v e  e s t im a te s  o f  B e n d e r - G e s ta l t  p r o t o c o l s  
f o r  p u rp o s e s  o f  j u d g in g  i n t e l l i g e n c e  o r  d e g re e  o f  i n t e l l e c t u a l  
im p a i rm e n t  i n  i n d i v i d u a l  c a s e s .
I n  a V e t e r a n s ^ A d m in i s t r a t i o n  s tu d y ,  G o ld b e rg  (31 ) had  
t h r e e  g ro u p s  o f  ju d g e s —  p s y c h o lo g y  s t a f f ,  p s y c h o lo g y  
t r a i n e e s ,  and s e c r e t a r i a l  w o r k e r s —  a t te m p t  t o  d i f f e r e n t i a t e  
b e tw e e n  30 p r o t o c o l s ,  h a l f  o f  w h ic h  were p ro d u c e d  b y
4 9 .
d ia g n o s e d  o r g a n ic s  and h a l f  o f  w h ic h  were  p ro d u c e d  b y  
p s y c h i a t r i c  w a rd  p a t i e n t s .  He fo u n d  l i t t l e  d i f f e r e n c e  
i n  t h e  d i a g n o s t i c  a c c u ra c y  o f  t h e  t h r e e  g ro u p s  i n  t h a t  
t h e y  a l l  re a c h e d  a b e t t e r  t h a n  chance l e v e l  o f  c o r r e c t  
d ia g n o s e s ,  w i t h  an  a v e ra g e  o f  68 %. The n o n p r o f e s s io n a ls ,  
h o w e v e r ,  e x p re s s e d  more c o n f id e n c e  i n  t h e i r  ju d g m e n ts  th a n  
th e  o t h e r  tw o  g r o u p s .  The p r o t o c o l s  w ere  t h e n  s c o re d  by,, 
t h e  T a s c a l - S u t t e l l  m e thod  and th e  r e s u l t s  com pared  w i t h  
th e  p la c e m e n ts  o f  t h e  b e s t  c l i n i c a l  ju d g e s  i n  th e  g r o u p .
The r e s u l t  was t h a t  th e  t e c h n iq u e s  were  fo u n d  t o  be a b o u t  
e q u a l  i n  a c c u r a c y .  I n  c o n s id e r in g  th e  base r a t e  o f  o r g a n ic  
p a t i e n t s  e n c o u n te r e d  i n  c l i n i c a l  p r a c t i c e ,  w h ic h  G o ld b e rg  
c o n s id e r s  t o  be a b o u t 2 0 %, he c o n c lu d e d  t h a t  t h e  ch a n ce s  
o f  m is d ia g n o s is  o f  o r g a n i c i t y  c o u ld  be in c r e a s e d  b y  u s in g  
th e  B e n d e r - G e s t a l t  f o r  t h i s  p u r p o s e .
2 .  The B e n d e r - G e s ta l t  as a P r o g n o s t i c  
I n d i c a t o r
F o l l o w in g  P a s c a l  and G u t t e l l ' s  (73 ) r e p o r t  o f  t h e  
a b i l i t y  o f  t h e i r  Z s c o re s  t o  p r e d i c t  t h e  p r o g n o s is  o f  
m e n ta l  p a t i e n t s ,  Swenson and P a s c a l  (1 08 ) com pared th e  Z 
s c o re s  o f  tw o  s m a l l  g ro u p s  o f  p a t i e n t s  a d m in i s te r e d  th e  
B e n d e r - G e s t a l t  upon a d m is s io n  t o  a m e n ta l  h o s p i t a l  and 
t h e i r  e v a l u a t i o n s  b y  th e  h o s p i t a l  s t a f f  as " im p r o v e d "  o r  
" u n im p r o v e d "  a y e a r  and a h a l f  l a t e r .  T h e i r  f i n d i n g s  w ere  
v e r y  s i m i l a r  t o  P a s c a l and S u t t e l l * s ,  i . e . ,  t h a t  t h e  p a t i e n t  
o b t a i n i n g  a lo w  Z s c o re  o n  a d m is s io n  has a b e t t e r  chance o f
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im p r o v in g  t h a n  th e  p a t i e n t  w i t h  a h ig h  Z s c o r e .
L o t h r o p  ( 6 3 ) ,  s t u d y in g  d u o d e n a l  u l c e r  p a t i e n t s ,  
o b t a in e d  r e s u l t s  t h a t  i n d i c a t e d  t h a t  P a s c a l  and 3 u t t e l l * s  
raw  s c o re s  c o u ld  s e p a ra te  p r e o p e r a t i v e  u l c e r  p a t i e n t s  f ro m  
th o s e  f o r  whom m e r e ly  m e d ic a l  t r e a t m e n t  w o u ld  be s u c c e s s f u l .  
He f u r t h e r  c la im e d  su cc e s s  i n  p r e d i c t i n g  p o s t o p e r a t i v e  
s u c c e s s e s  and  f a i l u r e s  among p a t i e n t s  c o n s id e r e d  t o  be 
i n t r a c t a b l e .  T h is  i s  a l i m i t e d  s tu d y  i n  t h a t  he h a d  o n l y  
n in e  s u b je c t s  i n  e a c h  o f  h i s  g r o u p s .
3 .  P s y c h i a t r i c  Group D i s c r i m i n a t i o n  
U n f o r t u n a t e l y ,  t h e  f o u r  m a jo r  v a l i d a t i o n  s t u d ie s  o f  t h e  
P a s c a l - S u t t e l l  s c o r in g  sys te m  have bee n  c a r r i e d  o u t  i n  
V e t e r a n s ^ A d m i n i s t r a t i o n  i n s t a l l a t i o n s  i n  th e  U n i te d  S t a t e s ,  
l i m i t i n g  t h e  s u b je c t s  i n  th e s e  s p e c i f i c  in s t a n c e s  t o  a d u l t ,  
m a le  v e te r a n s  o f  th e  armed f o r c e s .  Thus th e  r e s u l t s  can  
o n l y  be g e n e r a l i z e d  w i t h  c a u t i o n .
One o f  t h e  f i r s t  s t u d ie s  was b y  R o b in s o n  ( 8 3 ) ,  who 
com pared th e  p e r fo rm a n c e  o f  p a r e t i c s , a n d  s c h iz o p h r e n ic s  w i t h  
no know n c o r t i c a l  d e f i c i t .  H e r  d a ta  i n d i c a t e d  t h a t  a l t h o u g h  
o v e r l a p  was g r e a t ,  t h e  raw s c o re  means d i f f e r e n t i a t e d  th e  
tw o  g ro u p s  a t  t h e  .05  l e v e l  o f  c o n f id e n c e ,  w h ic h  s u p p o r te d  
P a s c a l  and  S u t t e l l * s  f i n d i n g s  b u t  p r e c lu d e d  th e  use o f  
th e  te c h n iq u e  i n  d ia g n o s in g  i n d i v i d u a l  c a s e s .
L o n s t e i n s ' s  (6 2 )  r e s u l t s ,  i n  a s i m i l a r  s tu d y  o f  96 
p r o t o c o l s ,  i n d i c a t e d  t h a t  th e  raw  s c o re  means as w e l l  as
51.
th e  s t a n d a r d  s c o re  means d i f f e r e n t i a t e d  s i g n i f i c a n t l y  
p s y c h o t i c s  f ro m  n o n p s y c h o t ic  p a t i e n t s .  When a c u t - o f f  
s c o re  o f  65 r a t h e r  t h a n  60 was a p p l i e d ,  as s u g g e s te d  b y  
P a s c a l  and S u t t e l l ,  th e  te c h n iq u e  s e p a ra te d  t h e  two g ro u p s  
i n  a b o u t  7 o u t  o f  10 p a t i e n t s ,  a g a in  s u g g e s t in g  t h a t  t h e  
t e c h n iq u e  i s  n o t  i n f a l l i b l e .
A more t h o r o u g h  i n v e s t i g a t i o n  o f  th e  sys tem  was made 
b y  B o w la n d  and Dea b l e r  (12 ) . U s in g  f o u r  g r o u p s —  n o rm a ls ,  
n e u r o t i c s ,  o r g a n ic s  and s c h i z o p h r e n ic s — t h e y  o b t a in e d  tw o 
p r o t o c o l s  f ro m  e a ch  s u b j e c t ,  th e  f i r s t  a d m in i s t e r e d  a t  
th e  b e g in n in g  o f  a 2& h o u r  t e s t  b a t t e r y  and th e  se co n d  a t  
th e  end o f  i t .  The p a i r s  o f  p r o t o c o l s  were  t h e n  coded  and 
ra n d o m iz e d  and s u b j e c t i v e l y  ju d g e d  b y  se ve n  p s y c h o lo g i s t s  
as n o rm a l ,  n e u r o t i c ,  s c h iz o p h r e n ic ,  o r  o r g a n i c .  The p a i r s  
o f  p r o t o c o l s  w ere  a ls o  s c o re d  b y  th e  P a s c a l - S u t t e l l  m e th o d .  
The r e s u l t s  i n d i c a t e d  t h a t  t h e  f r e q u e n c y  o f  c o r r e c t  
r a t i n g s  b y  e i t h e r  m e th o d , i . e . ,  s u b j e c t i v e l y  o r  u t i l i z i n g  
t h e  s c o r in g  s y s te m , exce e d e d  th e  chance e x p e c t a t i o n  beyo n d  
th e  p r o b a b i l i t y  o f  .0 0 1 ,
T a m k in  ( 1 0 9 ) ,  p r o t e s t i n g  a g a in s t  t h e  l a c k  o f  c o n t r o l s  
m a tch e d  f o r  age i n  t h e  p r e v io u s  s t u d ie s ,  as w e l l  as o t h e r  
v a r i a b l e s  s u ch  as d e g re e  o f  c h r o n i c i t y  and e d u c a t io n a l  
b a c k g ro u n d ,  a g a in  i n v e s t i g a t e d  th e  a b i l i t y  o f  th e  s c o r in g  
s y s te m  t o  d i s c r i m i n a t e  b e tw e e n  f u n c t i o n a l l y  p s y c h o t i c  and 
n o n p s y c h o t ic  m e n ta l  d i s o r d e r s .  He c a r é . f u l l y  c o n t r o l l e d
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f o r  age as w e l l  as d e g re e  o f  p s y c h o p a th o lo g y  by  means o f  
t h e  MiViPI, P, and C r i t i c a l  I te m  S c a le s .  H is  f i n d i n g s  
s h a r p l y  d is a g r e e d  w i t h  th o s e  o f  th e  p r e v io u s  s t u d ie s  i n  
t h a t  t h e  P a s c a l - S u t t e 11 s c o r in g  sys te m  was n o t  a b lè  t o  
d i s c r i m i n a t e  b e tw e e n  th e  tw o g ro u p s ,  n o r  a i d  th e  s c o re s  
c o r r e l a t e  w i t h  t h e  i n d i c e s  o f  p s y c h o p a th o lo g y  o b t a in e d  
w i t h  t h e  MMPI.
I l l . R e s e a rc h  Hsinp; C h i l d r e n  as S u b je c t s .
A .  I n t r o d u c t i o n
I n  many w a ys , t h e  l i t e r a t u r e  c o v e r in g  th e  r e s e a r c h  i n  
w h ic h  c h i l d r e n  have been  used as s u b je c t s  i s  more d i f f i c u l t  
t o  c a t e g o r i z e  t h a n  t h e  a d u l t  s t u d i e s .  T h is  i s  o n l y  p a r t i a l l y  
due t o  t h e  a d d i t i o n a l  v a r i a b l e s  o f  c h r o n o lo g i c a l  age and 
m a t u r a t i o n a l  f a c t o r s .  S c o r in g  m ethods have  o f t e n  b e e n  
c r e a t e d  as a d ju n c t s  t o  th e  r e s e a r c h ,  and i s o l a t e d  d is c u s s io n s  
o f  su ch  phenomena as r o t a t i o n  and p r i m i t i v a t i o n  may be fo u n d  
s p re a d  a c r o s s  t h e  l i t e r a t u r e .  I n  in s ta n c e s  where  s t u d ie s  
have used e x p e r im e n t a l  g ro u p s  whose age ra n g e s  o v e r l a p  b o th  
c h i l d r e n  and a d u l t  p o p u la t i o n s ,  t h e  r e s e a r c h  has been  
a r b i t r a r i l y  i n c lu d e d  i n  t h i s  s e c t i o n .
B . D e v e lo p m e n ta l  S tu d ie s  and S c o r in g  M ethods 
1 .  M a t u r a t i o n a l  S tu d ie s
I n  d i s c u s s in g  th e  m a t u r a t i o n  o f  v i s u a l - m o t o r  p a t t e r n s  
i n  c h i l d r e n .  B e n d e r  (? )  t h e o r i z e s  t h a t  f ro m  th e  age o f
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aoouu tw o  and  o n e - h a l f  t o  f o u r  y e a rs  th e  c h i l d  can o n l y  
p ro d u c e  s c r i b b l e s  w i t h  th e  p e n c i l  o r  c r a y o n .  These i n v o l v e  
g r o s s  m u s c u la r  movements r e s u l t i n g  i n  l a r g e  w h i r l s  o r  
p e n d u lu m - l i k e  w a ve s . T h e y  a re  i n  a c lo c k w is e  d i r e c t i o n  i f  
t h e  c h i l d  i s  r i g h t - h a n d e d  and c o u n t e r - c lo c k w is e  i n  t h e  l e f t -  
h a n d e d .  These a re  m e a n in g le s s  f i g u r e s  and i n  t h e  e a r l y  
s ta g e s  o f f e r  l i t t l e  more th a n  aw areness  o f  movement and 
m u s c u la r  e x p r e s s io n .  T h ro u g h  i n h i b i t i o n ,  h o w e v e r ,  th e s e  
s c r i b b l e s  a re  g r a d u a l l y  re d u c e d  t o  p r i m i t i v e  c lo s e d  o r  
p a r t i a l l y  c lo s e d  lo o p s  w i t h  w^hich th e  c h i l d  can  r e p r e s e n t  
o b j e c t s . The c h i l d  a ls o  d e v e lo p s  th e  c o n t r o l  t o  make d o t s ,  
d a sh e s  and  b r o k e n  l i n e s ,  u s u a l l y  t h r o u g h  i m i t a t i n g  o t h e r s .  
P e r s e v e r a t i o n  o f  any  le a r n e d  p a t t e r n s  fo rm e d  b y  t h i s  m e thod  
i s  common a t  t h i s  t im e  i n  a lm o s t  a l l  o f  t h e  c h i l d ' s 
r e p r e s e n t a t i o n s .
From th e  ages o f  f o u r  th ro u g h  se ve n , r a p i d  m o to r  
d e v e lo p m e n t ,  c o n t r o l  and d i f f e r e n t i a t i o n  ta k e  p la c e  w h ic h  
r e s u l t  i n  t h e  a b i l i t y  o f  th e  c h i l d  t o  r e p r e s e n t  g r a p h i c a l l y  
h i s  i n t e r p r e t a t i o n s  o f  th e  w^orld o f  p e o p le  and o b je c t s  
w h ic h  s u r r o u n d  h im .
U n f o r t u n a t e l y ,  B e n d e r o f f e r e d  no s t a t i s t i c a l  t r e a tm e n t  o f  
h e r  d a t a . H e r  mat u r a t i o n a l  s tu d y  was based o n  p e rc e n ta g e s  o f  
s u c c e s s f u l  d ra w in g s  a t  e a ch  age l e v e l  i n  a p o p u la t i o n  o f  e i g h t  
h u n d re d  c h i l d r e n  r a n g in g  i n  age f ro m  t h r e e  t h r o u g h  e le v e n  
y e a r s .  She c la im s  t h a t  t h i s  o f f e r s  a s a t i s f a c t o r y  t e s t  o f
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m a tu r a t i o n a l  l e v e l  o f  v i s u a l  m o to r  g e s t a l t  f u n c t i o n i n g  
b e tw e e n  th e  ages o f  f o u r  and e le v e n  y e a rs  and p r o v id e s  
a s e r i e s  o f  " a v e ra g e "  d ra w in g s  a t  ea ch  age l e v e l ^  w i t h  
w h ic h  t h e  c l i n i c i a n  may compare d ra w in g s  and e s t im a t e  th e  
f u n c t i o n i n g  l e v e l  o f  t h e  c h i l d .  A t  b e s t ,  t h i s  i s  a c ru d e  
i n s t r u m e n t ,  a l t h o u g h  th e  s t u d ie s  o f  P a s c a l and S u t t e l l  
o f f e r  s u p p o r t  t o  h e r  f i n d i n g s ,  and numerous i n v e s t ig a t io n s  
(2 8 ,  35 , 73 ) a g re e  t h a t  m a t u r a t i o n  o f  c a p a c i t y  i s  o f  g r e a t  
im p o r ta n c e  i n  c h i l d r e n ' s  p e r c e p t u a l  m o to r  p e r fo r m a n c e .
B e n d e r  f u r t h e r  c la im s  t h a t  a t  age 11 , a l l  o f  t h e  f i g u r e s  
can  be s u c c e s s f u l l y  re p ro d u c e d  and t h a t  b eyond  t h i s  age , 
t h e  n o rm a l i n d i v i d u a l  o n l y  im p ro v e s  i n  m o to r  c o n t r o l  and 
i n  r e f i n e m e n t  o f  d e t a i l s .
F a b ia n  ( 2 3 ) ,  i n  h i s  s tu d y  on  r o t a t i o n s ,  speaks  o f  an 
i n h e r e n t  g e n e t i c  f a c t o r  i n  v i s u a l  p e r c e p t i o n  w h e re b y  th e  
a b i l i t y  t o  p e r c e iv e  c o n f i g u r a t i o n s  i s  g r a d u a l l y  d e v e lo p e d  
i n  t h e  c h i l d ,  w h i l e  s c r i b b l i n g ,  c i r c u l a r  o r  w h i r l i n g  move­
m e n ts ,  p e r s e v e r a t i o n  and p r i m i t i v e  g e s t a l t  t e n d e n c ie s  
s l o w l y  d i s a p p e a r  o r  a re  i n h i b i t e d .
H a r r im a n  and H a r r im a n  (47 ) t e s t e d  B e n d e r 's  p o s t u la t e  
t h a t  v i s u a l  m o to r  p e r c e p t i o n  i s  a p e rs o n a l  f u n c t i o n  d e p e n d e n t 
upon  mat u r a t i o n a l  l e v e l ,  by  h y p o t h e s i z in g  t h a t  th e  B e n d e r -  
G e s t a l t  p r o t o c o l s  o f  n o rm a l c h i l d r e n  who were m a k in g
s a t i s f a c t o r y  p r o g r e s s  i n  r e a d in g  w o u ld  more c l o s e l y  re s e m b le
I B .  B e n d e r .  A V i s u a l  M o to r  G e s t a l t  T e s t  and i t s  C l i n i c a l  
U se . P l a t e  6 2 .
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n o rm a l a d u l t s '  r e p r o d u c t io n s  t h a n  th o s e  o f  n o rm a l p r e -  
r e a d e r s .  C o m p ar in g  th e  p r o t o c o l s  o f  a g ro u p  o f  n u r s e r y  
s c h o o l  c h i l d r e n  w i t h  a g ro u p  o f  second g r a d e r s '  t h e y  fo u n d  
t h a t  th e  f o u r  f a c t o r s ,  o r d e r l i n e s s ,  absence o f  s y n c r e t i s t i c  
e f f e c t s ,  f re e d o m  f ro m  o v e r l a p p in g ,  and a v o id a n c e  o f  an  
in c r e a s e  i n  s i z e ,  s i g n i f i c a n t l y  d i s c r i m i n a t e d  b e tw e e n  th e  
tw o  g r o u p s .  A l th o u g h  t h e y  a t t r i b u t e  some o f  t h e  d is c r e p a n c y  
t o  t h e  f a c t  t h a t  t h e  o l d e r  c h i l d r e n  had b e e n  t r a i n e d  i n  
t a s k - o r i e n t e d  w o r k ,  t h e i r  c o n c lu s io n  t h a t  th e  v a r ia n c e s  
"seem  t o  be th e  r e s u l t  o f  im p o r ta n t  d i f f e r e n c e s  i n  
m a t u r a t i o n a l  l e v e l s " , ^ does n o t  seem c o m p le t e ly  j u s t i f i a b l e ,  
s in c e  e a c h  o f  th e  s i g n i f i c a n t  f a c t o r s  i s  d i r e c t l y  r e l a t e d  t o  
and t r a n s f e r a b l e  f ro m  l e a r n i n g  b o th  i n  r e a d in g  r e a d in e s s  
e x p e r ie n c e s  and i n  t h e  a c t u a l  r e a d in g  p r o c e s s .
I n  a s i n g u l a r  c o n t r i b u t i o n ,  K e l l e r  (5 3 )  a t te m p te d  t o  
b u i l d  a s c o r i n g  sys te m  d e s ig n e d  f o r  th e  s p e c i f i c  p u rp o s e  o f  
m e a s u r in g  v i s u a l  m o to r  m a t u r a t i o n  l e v e l  i n  m e n t a l l y  r e t a r d e d  
b o y s . H is  o b je c t  was t o  c r e a te  a m e a s u r in g  d e v ic e  f r e e  
f ro m  i n d i c e s  i n f l u e n c e d  b y  p e r s o n a l i t y  and a d ju s tm e n t  f a c t o r s ,  
w h i l e  r e t a i n i n g  o n l y  th o s e  f a c t o r s  w h ic h  r e f l e c t  m a t u r a t i o n a l  
l e v e l .  As a r e s u l t ,  h i s  i n d i c e s  f e l l  i n t o  th e  a re a s  o f  
s p a t i a l  r e l a t i o n s h i p s ,  v i s u a l  m o to r  c o o r d i n a t i o n  i n  th e  
e x e c u t i o n  o f  d o ts  and c i r c l e s ,  and r e p r o d u c t i o n  o f  th e  
a p p r o p r i a t e  num ber o f  e le m e n ts .  He used a ch e ck  l i s t  w h ic h
1 p . 1 7 7 .
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p r o v id e d  a t o t a l  s c o re  based  on th e  number o f  i n d i c e s  
s u c c e s s f u l l y  e x e c u te d  b y  th e  c h i l d .
A l t h o u g h  th e  numbers used i n  th e  s t a t i s t i c a l  e v a l u a t i o n  
w ere  s m a l l ,  K e l l e r  compared r e s u l t s  o f  s u b je c t i v e  r a n k in g  o f  
m a t u r a t i o n a l  l e v e l  o f  th e  p r o t o c o ls  w i t h  r a n lc in g  b y  h i s  
s c o r e s ,  and o b t a in e d  ra n k  o r d e r  c o r r e l a t i o n s  o f  .95  f o r  b o th  
r a t e r s , T h e re  was a ls o  a t r e n d  f o r  th e  B e n d e r - G e s ta l t  m e thod  
t o  c o r r e l a t e  more h i g h l y  w i t h  c la s s ro o m  p e r fo rm a n c e  th a n  
th e  B t a n f o r d - B i n e t  o r  th e  Grace A r t h u r  S c a le .  H ow eve r, t h i s  
i s  n o t  u n p r e d i c t a b l e ,  s in c e  i n  t h i s  p a r t i c u l a r  s e t t i n g ,  c l a s s ­
room a c t i v i t i e s  w ere  p r i m a r i l y  composed o f  v i s u a l  m o to r  t a s k s  
I t  i s  d o u b t f u l  t h a t  K e l l e r  has c o m p le te ly  e l i m in a t e d  
p s y c h o g e n ic  v a r i a b l e s  o r  t h a t  he has i n c o r p o r a t e d  a l l  o f  
th e  i n d i c e s  o f  m a t u r a t i o n ,  as Ing ram ^ p o in t e d  o u t  i n  h e r  
d i s c u s s i o n  o f  t h i s  p a p e r .
Keogh and S m ith  (54 ) have  r e c e n t l y  i n v e s t i g a t e d  a 
s c o r in g  t e c h n iq u e  w i t h  K in d e r g a r t e n  c h i l d r e n  b a sed  on  a 
f i v e - p o i n t  r a t i n g  s c a le  f o r  each  d e s ig n ,  y i e l d i n g  a t o t a l  
s c o re  f o r  t h e  p r o t o c o l .  T h e i r  m ethod was t o  have e a ch  
f i g u r e  c o p ie d  o n  a s e p a ra te  sh e e t o f  p a p e r  and t h e n  t o  
e v a lu a t e  e a c h  r e p r o d u c t i o n  and a s s ig n  a s c o re  a c c o r d in g  t o  
i t s  f u l f i l l m e n t  o f  th e  r a t i n g  s c a le  d e f i n i t i o n s  w h ic h  ra n g e d  
f ro m  " n o t  r e c o g n iz a b le  as th e  d e s ig n  f i g u r e "  t o  a l l  p a r t s
1 W i n i f r e d  In g ra m ,  P h .D . ,  D is c u s s a n t  f o l l o w i n g  p r e s e n t a t i o n  
o f  p a p e r  a t  1954 A n n u a l M e e t in g  o f  th e  A m e r ic a n  o^t u o -  
P s y c h i a t r i c  A s s o c ia t i o n .
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o f  t h e  d e s ig n  p r e s e n t  and r e c o g n iz a b le  i n  good f o r m " .
They  o b t a in e d  h ig h  c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e e n  th e  
r a t i n g  o f  t h r e e  ju d g e s  as w e l l  as w i t h  th e  raw  s c o re s  
o b t a in e d  w i t h  th e  P a s c a l - S u t t e l l  s c o r in g  m e th o d .
I n  th e  same s tu d y ,  Keogh and S m ith  i n v e s t i g a t e d  g ro u p  
a d m i n i s t r a t i v e  t e c h n iq u e s  w i t h  c h i l d r e n  and fo u n d  no 
s i g n i f i c a n t  d i f f e r e n c e s  i n  th e  p r o t o c o ls  w h e th e r  a d m in i s te r e d  
i n d i v i d u a l l y  o r  i n  a g r o u p .
2 . S c h o o l R e a d in e ss  and R ead ing  D i s a b i l i t i e s .
I n  a n o t h e r  r e c e n t  s tu d y ,  Bachman ( 6 0 ) q u e s t io n e d  th e  
h y p o t h e s i s  t h a t  r e a d in g  d i s a b i l i t y  i s  a cco m p a n ie d  b y  a l a g  
i n  p e r c e p t u a l - m o t o r  d e v e lo p m e n t .  He h y p o th e s iz e d  t h a t  i f  
t h i s  i s  s o ,  th e  p r o t o c o l s  o f  n o rm a l c h i l d r e n  r e t a r d e d  i n  
r e a d in g  w o u ld  r e v e a l  more m a n i f e s t a t i o n s  o f  p e r c e p t u a l -  
m o to r  im m a t u r i t y  t h a n  th o s e  o f  n o rm a l c h i l d r e n  w i t h  n o rm a l 
r e a d in g  a b i l i t y  o r  t h a n  th o s e  o f  e m o t i o n a l l y  d i s t u r b e d  
c h i l d r e n  w i t h  n o rm a l r e a d in g  a b i l i t y .  U s in g  f i v e  t y p e s  o f  
d i s t o r t i o n s  c o n s id e r e d  by  B e n d e r  t o  be i n d i c a t i v e  o f  
d e v e lo p m e n ta l  l a g  i n  t h i s  a re a ,  he re c o rd e d  t h e i r  p re s e n c e  
o r  absence  i n  th e  p r o t o c o l s  o f  c h i l d r e n  i n  each  o f  th e  
t h r e e  g r o u p s .  H is  r e s u l t s  i n d i c a t e d  t h a t  a l t h o u g h  t h e r e  
was a s i g n i f i c a n t  d i f f e r e n c e  b e tw een  th e  n o rm a l r e t a r d e d  
r e a d e r s  and th e  n o rm a l c h i l d r e n  i n  the  e x p e c te d  d i r e c t i o n ,  
t h e  d i s t o r t i o n s  d i d  n o t d i f f e r e n t i a t e  s i g n i f i c a n t l y  b e tw e e n
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t h e  n o rm a l c h i l d r e n  who were r e ta r d e d  i n  r e a d in g  and th e  
e m o t i o n a l l y  d i s t u r b e d  c h i l d r e n  w i t h  n o rm a l r e a d in g  a b i l i t y .
I t  w o u ld  seem t h a t  one e x p la n a t i o n  o f  B achm an 's  f i n d i n g s  
i s  t h a t  he a c c e p te d  r e f e r r a l  o f  the  r e t a r d e d  r e a d e r  t o  a 
r e a d in g  c l i n i c  r a t h e r  th a n  to  a m e n ta l  h y g ie n e  c l i n i c  as 
an i n d i c a t i o n  o f  f re e d o m  f ro m  e m o t io n a l  p ro b le m s  i n  th e  
c h i l d .
K o p p i t z  (5 8 )  e x p lo r e d  th e  s e n s i t i v i t y  o f  th e  B@nder- 
G e s t a l t  t o  l e a r n i n g  p ro b le m s  i n  young  s c h o o l  c h i l d r e n .  She 
s c re e n e d  o u t  7 d e v i a t i o n s ,  some o f  them a d a p te d  f ro m  th e  
P a s c a l - S u t t e l l  m e th o d , w h ic h  on  th e  b a s is  o f  a t o t a l  s c o re  
s i g n i f i c a n t l y  d i s c r i m i n a t e d  b e tw een  good and p o o r  s tu d e n ts  
when a p p l i e d  t o  77 c h i l d r e n  i n  th e  f i r s t  f o u r  g ra d e s  o f  
s c h o o l .  These d e v i a t i o n s  r o u g h ly  f e l l  i n t o  t h r e e  a re a s ;  
t h e  i n a b i l i t y  t o  c o n t r o l  l i n e s  b o th  i n  d i r e c t i o n a l i t y  and 
i n  s h a p e , th e  i n a b i l i t y  t o  i n t e g r a t e  p a r t s  i n t o  w h o le s ,  
and th e  i n a b i l i t y  t o  c o n t r o l  and t e r m in a te  v i s u a l  m o to r  
a c t i v i t y .  The d e v ia t i o n s  fo u n d  i n  th e s e  t h r e e  a re a s  were 
a ls o  f o u n d  by  P a s c a l  and S u t t e l l  i n  th e  p r o t o c o l s  o f  t h e i r  
v e r y  yo u n g  c h i l d r e n ,  and r a r e l y  o c c u r r e d  i n  t h e  r e p r o d u c t io n s  
o f  t h e i r  p s y c h o t i c  p a t i e n t s .  Thus K o p p i t z  h y p o th e s iz e d  t h a t  
t h e y  a re  i n d i c a t i v e  o f  im m a t u r i t y  i n  young  c h i l d r e n ,  a l t h o u g h  
t h e y  may s u g g e s t  r e t a r d a t i o n  o r  b r a i n  damage i n  o l d e r  
c h i l d r e n .
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G. The R e l a t i o n  o f  th e  B e n d e r - G e s ta l t  t o  th e
C h r o n o lo g ic a l  Age and t o  th e  I n t e l l i g e n c e  Q u o t ie n t
1 *  C h r o n o lo g ic a l  Age 
I n  g e n e r a l ,  B e n d e r  (? )  says  t h a t  t h e  e v o l u t i o n  o f  
v i s u a l  m o to r  g e s t a l t e n  i s  a m a t u r a t i o n a l  r a t h e r  t h a n  an 
e d u c a t i o n a l  p ro c e s s  and t h a t  b y  th e  age o f  e le v e n  y e a r s ,  
a l l  o f  t h e  f i g u r e s  ca n  be c l e a r l y  p e r c e iv e d  and r e p r o d u c e d . 
She n o te s  t h a t  beyond  th e  y e a r  seven th e r e  i s  v e r y  l i t t l e  
change i n  th e  f i g u r e s  o t h e r  t h a n  i n  im p ro ve m e n t o f  o b l i q u i t y  
and i n  an  in c r e a s e  i n  th e  number o f  c o m b in a t io n s .  T h is  
s u g g e s ts  t h a t  t h e i r  e v a l u a t i o n  in c r e a s e s  i n  b o t h  d i f f i c u l t y  
and s u b j e c t i v i t y .  B y rd  ( l 3 ) , whose m a t u r a t i o n a l  f i n d i n g s  
s u p p o r t  B e n d e r 's ,  p o i n t s  o u t  t h a t  a l th o u g h  t h e  m a t u r a t i o n  
p r o c e s s  i s  n o t  c o m p le te d  a t  e a r l i e r  a g e s , t h e  t e s t  i s  n e v e r ­
t h e l e s s  u s e f u l  i n  e v a lu a t i n g  o t h e r  f a c t o r s  th a n  th e  s im p le  
a b i l i t y  t o  p e r c e iv e  and re p ro d u c e  d e s ig n s .  K o p p i t z  (58 ) 
s t a t e s  t h a t  " v e r y  fe w  c h i l d r e n  u n d e r  th e  age o f  n in e  y e a r s  
can  r e p r o d u c e  t h e  f i g u r e s  a c c u r a t e l y . " ^  H u t t  and B r i s k i n  
( 5 0 ) do n o t  recommend th e  use o f  t h e  t e s t  w i t h  c h i l d r e n  
y o u n g e r  t h a n  s e v e n ,  s in c e  b e lo w  t h a t  age th e  chDd has n o t  
enough  v i s u a l  m o to r  a b i l i t y  t o  copy th e  f i g u r e s  a d e q u a te ly .
I n  a d d i t i o n ,  H u t t  and B r i s k i n  s t a t e  t h a t  t h e  t e s t  
f a c t o r s  n o t  g r e a t l y  a f f e c t e d  by age a re  : th e  p o s i t i o n  o f
th e  f i r s t  d r a w in g ,  sequence , use o f  space and m a rg in  and 
s i z e .  I n  c o n t r a s t ,  H a r r im a n  and H a r r im a n 's  (47 ) f i n d i n g s  
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i n d i c a t e  t h a t  a l l  o f  th e s e  f a c t o r s  a re  r e l a t e d  t o  a g e .
H u t t  and B r i s k i n  l i s t  r o t a t i o n ,  c l o s u r e ,  a n g u l a t i o n ,  
s i m p l i f i c a t i o n ,  f r a g m e n t a t i o n  and c r o s s in g  as t h e  f a c t o r s  
r e l a t e d  t o  age ,  e s p e c i a l l y  i n  young c h i l d r e n .  T h e y  s u g g e s t  
t h a t  c o n s i s t e n c y  o r  i n c o n s i s t e n c y  i n  th e  p re s e n c e  o r  absence  
o f  a f a c t o r  i s  t o  be c o n s id e r e d  i n  d e t e r m i n i n g  w h e t h e r  i t  i s  
a p r o d u c t  o f  m a t u r a t i o n .  F a c t o r s  w h ic h  a p p e a r  i n c o n s i s t e n t l y  
a t  a n y  l e v e l  a re  more o f t e n  p ro d u c e d  b y  e m o t i o n a l  c a u s e s .
T h e re  i s  l i t t l e  agreem ent  as t o  t h e  age a t  w h i c h  one 
ca n  be s u re  t h a t  m a t u r a t i o n a l  f a c t o r s  a re  no t  r e s p o n s i b l e  
f o r  d i s t o r t i o n s  on  th e  B e n d e r - G e s t a l t . Quast (8 0 )  s u g g e s ts
10 y e a r s ,  H u t t  and B r i s k i n  ( 5 0 ) s u g g e s t 18 , B y rd  ( l 3 )  
s u g g e s ts  1 6 , and P a s c a l and S u t t e l l  (7 3 )  s u g g e s t  t h a t  t h e r e  
i s  a l e v e l l i n g  o f f  b e tw e e n  th e  ages o f  15 and 5 0 . O n ly  
B e n d e r  (7 )  o f f e r s  m a t u r a t i o n a l  norms and th e s e  su g g e s t
11 y e a r s .
P a s c a l  and S u t t e l l  ( 7 3 ) ,  u s in g  46 c h i l d r e n  r a n g in g  i n  
age f ro m  6 y e a r s ,  3 m onths t o  9 y e a r s ,  3 m o n th s ,  o b ta in e d  
a p r o d u c t  moment c o e f f i c i e n t  o f  - . 5 8  b e tw e e n  B @ n d e r -G e s ta l t  
raw  s c o re  and age i n  m o n th s .  They n o te d ,  h o w e v e r ,  a 
te n d e n c y  f o r  th e  raw  s c o re s  to  d ro p  w i t h  i n c r e a s i n g  age 
and s u g g e s te d  t h a t  t h e  r e s t r i c t e d  range  may have a t t e n t u a t e d  
th e  o b t a in e d  c o r r e l a t i o n  c o e f f i c i e n t .  I n  b r i e f ,  w h i le  
t h e r e  i s  a d e f i n i t e  r e l a t i o n s h i p  be tw een  c h r o n o lo g i c a l
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age and a b i l i t y  t o  re p ro d u c e  th e  B e n d e r - G e s ta l t  f i g u r e s ,  
t h e  l i t e r a t u r e  i s  p r i m a r i l y  d e s c r i p t i v e  i n  t h i s  a r e a .  
H ow e ve r, P a s c a l  and S u t t e l l ' s  m a t u r a t i o n a l  f i n d i n g s  a re  
i n  e s s e n t i a l  ag reem en t w i t h  th o s e  o f  B e n d e r .
2 .  I n t e l l i g e n c e .
B e n d e r  s t a t e s  i n  h e r  m onograph (?) t h a t  "The c o p y in g  
o f  t h e s e  f i g u r e s  by  c h i l d r e n  i s  a t e s t  w h ic h  shows th e  
m a t u r a t i o n  l e v e l  o f  t h e  c h i l d  i n  th e  v i s u a l  m o to r  g e s t a l t  
f u n c t i o n .  . . .a  fu n d a m e n ta l  f u n c t i o n . . . c l o s e l y  a s s o c ia t e d  
w i t h  t h e  v a r i o u s  f u n c t i o n s  o f  i n t e l l i g e n c e . . . . " ^  She 
s t r e s s e s  t h a t  th e  B e n d e r - G e s ta l t  i s  more co m p a ra b le  t o  
p e r fo rm a n c e  t e s t s  t h a n  o t h e r  ty p e s  o f  t e s t s ,  p a r t l y  due 
t o  th e  f a c t  t h a t  i t  i s  a t e s t  o f  m a t u r a t i o n a l  p ro c e s s e s  
r a t h e r  th a n  la n g u a g e  a b i l i t y  o r  e d u c a t io n a l  a c h ie v e m e n t .
I n  d i s c u s s i n g  h e r  f i n d i n g s  w i t h  m e n t a l l y  r e t a r d e d  c h i l d r e n ,  
she p o i n t s  o u t  t h a t  m e n ta l  r e t a r d a t i o n  i s  n o t  n e c e s s a r i l y  
e v in c e d  i n  th e  r e p r o d u c t i o n s  s im p ly  by  a lo w e re d  l e v e l  o f  
r e p r o d u c t i o n ,  w h i  ch w o u ld  be com mensurate w i t h  th e  m e n ta l  
age o b t a in e d  b y  i n t e l l i g e n c e  t e s t s ,  a l t h o u g h  o c c a s i o n a l l y  
t h i s  can  h a p p e n .  She s u g g e s ts  t h a t  a g r e a t e r  v a r i e t y  o f  
r e p r o d u c t i o n s  can  be o b ta in e d  among r e ta r d e d  c h i l d r e n  t h a n  
among n o rm a l c h i l d r e n  o f  th e  same m e n ta l  age , and c o n s id e r s  
t h a t  p s y c h o  d y n a m ic s  p l a y  an im p o r ta n t  r o l e .  Goode no ugh (35) 
a ls o  m e n t io n s  t h a t  c h i l d r e n  o f  i n f e r i o r  m e n ta l  a b i l i t y  may 
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c o p y  w e l l  b u t  r a r e l y  p rod u ce  good o r i g i n a l  d r a w in g s .
T h u s , w h i l e  i t  i s  acknow ledged  t h a t  i n t e l l i g e n c e  i s  r e l a t e d  
t o  t h e  a b i l i t y  t o  re p ro d u c e  th e  d e s ig n s ,  i t s  s p e c i f i c  r o l e  
and i t s  i n d i c e s  i n  th e  p r o t o c o ls  have n o t b een  a d e q u a te ly  
i n v e s t i g a t e d .
P a s c a l  and S u t t e l l  i n  th e  s tu d y  m e n t io n e d  w i t h  
c h i l d r e n ,  o b ta in e d  a p r o d u c t  moment c o e f f i c i e n t  b e tw e e n  
th e  B e n d e r - G e s ta l t  s c o re  and th e  I . Q .  o f  - . 0 5 .  They t h e n  
p a r t i a l l e d  o u t  t h e  e f f e c t  o f  c h r o n o lo g i c a l  age and o b t a in e d  
a p a r t i a l  r  o f  t . 0 3 .  They c o n c lu d e d  t h a t  t h e i r  B e n d e r-  
G e s t a l t  s c o re s  were n o t a f u n c t i o n  o f  i n t e l l i g e n c e .
I n  an e a r l i e r  s tu d y ,  S u l l i v a n  and W elsh  ( l 0 5 ) ,  
e x p l o r i n g  th e  e f f e c t s  o f  p o l i o m y e l i t i s  on  c h i l d r e n ,  fo u n d  
no s i g n i f i c a n t  c o r r e l a t i o n  be tw een  t h e i r  t o t a l  B e n d e r-  
G e s t a l t  s c o re s  and i n t e l l i g e n c e  as m easured b y  th e  S t a n f o r d -  
B in e t  .
The p ro b le m  o f  w h e th e r  p e r fo rm a n c e  on th e  B e n d e r 
i s  p r i m a r i l y ,  a f u n c t i o n  o f  i n t e l l i g e n c e  o r  d e p enden t on  
o t h e r  f u n c t i o n s  was d i r e c t l y  a t ta c k e d  b y  K o p p i t z  ( 5 9 ) .
She a d m in i s te r e d  th e  B e n d e r -G e s ta l t  and th e  WISG t o  90 
s c h o o l  c h i l d r e n  r a n g in g  i n  age f ro m  6 y e a r s ,  7 m onths t o  
11 y e a r s ,  7 m o n th s .  T h e i r  average  IQ  was 95 w i t h  a ra ng e  
f ro m  73 t o  1 2 6 . T w e n t y - e i ^ t  o f  th e  c h i l d r e n  had been 
r e f e r r e d  to  a G h i ld r e n 's  M e n ta l H e a l t h  G e n te r  because o f  
b e h a v io u r  p ro b le m s ,  w h i le  the  r e m a in in g  62 were r e f e r r e d
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because o f  learning problems. Using her scoring method 
mentioned previously, she obtained a composite score on 
the Bender-Gestalts and evaluated them on the basis o f  
age norms previously established from the protocols o f  
several hundred children. She then compared the various 
Wise measures with the composite scores. Her resu lts  
indicated that there i s  a highly s ign ifican t relationship  
between the Pull Scale I.Q, and the Bender-Gestalt in  the 
th ird  and fourth grades of school (ages approximately 
eight to  nine years), which appears as only a trend in  the 
f i r s t  and second grades (ages approximately s ix  and seven 
y e a r s ) . This suggests that in  the lower years the Bender- 
Gestalt may be more c lo se ly  related to maturational factors  
in  v isu a l motor perception than to general in te l l ig e n c e .
The Verbal I.Q . shows the reverse trend, i . e . ,  i t  i s  
s ig n if ic a n t ly  correlated with the Bender-Gestalt during 
the f i r s t  two years of school but i s  reduced to only a 
trend during the third and fourth years. The la t t e r  
findings support Bender’s theory that the maturation o f  
the v isu a l motor g e s ta lt  function is  c lo se ly  associated  
with the maturation of verbal a b i l i t i e s .  Koppitz also  
found that the Performance I.Q. i s  consisten tly  s ig n i f i ­
cantly  related  to Bender-Gestalt performance at a l l  ages.
3. Drawing A bility  
Pascal and S u tte ll  (73) found that drawing a b i l i t y
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has l i t t l e  e f fe c t  on the Bender-Gestalt scores, while 
Peoples and Moll (77) also found that i t  seems to be 
unrelated.
4 . Sex
An outstanding feature noted in  reviewing the l i tera tu re  
i s  the paucity of information concerning the e f fe c t  on 
ch ild ren 's  Bender-Gestalt reproductions of the sex of the 
su b jec ts . In adult studies, both Pascal and S u t te l l ,  and 
Gobetz (so) found that within the normal range of in te l l ig en ce  
or above, the sex o f  the subjects does not a ffec t  the scores.
D. Studies Exploring the Use of the Bender-Gestalt 
as a Projective Technique
In a descriptive study with children during latency  
and early  adolescence, Greenbaum (37) asked them what the 
designs reminded them of following the standard adminis­
tr a t io n .  He then inserted th e ir  associations in  the 
Rapaport-Gill-Shafer l i s t  and administered i t  to them on 
th e ir  return v i s i t  to the c l in ic .  Although no s t a t i s t i c a l  
evidence i s  offered , Greenbaum claims that about one-third  
o f  the associations obtained in  th is  manner have been
f r u i t f u l .
Clawson (14) in  an empirical study compared the 
protocols o f  80 children exhibiting maladjustive behaviour 
with those of 80 normal children, in  an e ffo r t  to  determine
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in terp reta tive  sign ificance in  the maladjusted ch ildren's  
reproductions. She u t i l iz e d  deviations hypothesized by 
Hutt (49) and B ill in g s lea  (10) to have in terpretative  
s ign if ican ce  in  adult records and compared them with the 
ch ild ren 's  Rorschach patterns of determinants. Her resu lts  
allowed her to conclude that an expansive arrangement of 
the figu res  i s  d iagnostica lly  sign ificant as an indicator  
of acting out behaviour, whereas, a compressed arrangement 
r e f le c t s  a tendency to withdraw; that constricted figure  
s ize  ind icates  controlled affect; that d i f f ic u l ty  with 
closure i s  an indicator of d if f ic u lty  in  interpersonal 
re la t io n s;  and that in  the drawing o f the projection in  
Figure 5, the well adjusted have a tendency to draw the 
l in e  away from themselves, while the emotionally disturbed 
draw the l in e  in  an inward d irection . These findings  
support Hutt'8 hypotheses.
E. Attempts to Identify Psychiatric Groups
In Bender's monograph on the visual motor g esta lt  
t e s t  (7 ) , she described psychiatric categories in  d eta il  
by the use of short case h is to r ie s  of individuals suffering  
the i l ln e s s ,  together with i l lu s tr a t io n s  and discussions  
of th e ir  protoco ls . She sometimes used both children's  
and adults' protocols in  discussing the same psychiatric  
category. She seldom, i f  ever, used borderline cases as
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i l lu s t r a t io n s ,  but rather individuals suffering severe 
pathology o f long duration. Her e ffor ts  offered l i t t l e  to 
the c l in ic ia n  in  methods of interpretation or id e n t if ic a t io n ,  
although in  some instances she grouped together the signs  
most frequently found in  the protocols of the psychiatric  
group under d iscussion .
In evaluating a ch ild 's  record, Hutt and Briskin (50) 
recommend that the f i r s t  step i s  to determine maturational 
le v e l  by the ch ild 's  success or fa ilure in  reproducing the 
c ir c le ,  square, and diamond as employed by Terman and 
M errill ( l lO ) , They then suggest that the protocol should 
be interpreted by in feren tia l analysis in  which the 
reproductions are u t i l iz e d  as a projective t e s t  and the 
dynamic and behavioural characteristics of the ind iv idual's  
functioning portrayed, rather than by attempting to  arrive 
at a d if fe r e n t ia l  d iagnosis.
In 1956, Byrd (13) made one of the f ir s t  attempts to  
id e n t ify  psychiatric  groups using a children's population.
He did not attempt to discriminate between sp ec if ic  
p sych ia tr ic  categories, but rather between children who had 
been evaluated as in  need o f psycho-therapy and those who 
Were considered w ell-adjusted . His experimental group 
consisted  o f  200 children, between the ages of 8 and 16, 
who had been evaluated in  child guidance c l in ic s  as being
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in  need o f  psychotherapy. Hia other c r iter ia  consisted  
o f  an I.Q . o f  above 85, correction for v isual imgaiment 
and freedom from known brain damage. His control group 
consisted  o f 200 children independently judged as “w ell-  
adjusted” by at lea st  two adults. Byrd used f i f t e e n  
factors  postulated by Hutt (49) as having s ign if ican t  
diagnostic  in terpretative a b i l i ty ,  th irteen  o f which Hutt 
considered signs o f  psychopathology in  adu lts . (See 
Appendix E.) Byrd found that many of the signs followed  
maturational sequences and that only four o f  the orig inal 
f i f t e e n  factors d ifferen tia ted  the two groups at a l l  ages; 
orderly sequence, change in  curvature, closure d if f ic u l ty ,  
and ro ta t io n s .
As an adjunct to th e ir  study to e s ta b lish  normative 
data with adults, Pascal and S u tte ll  (73) matched 12 non­
patient children with 12 children suffering psychogenic 
disorders, ranging in  age from about 6 years, 6 months to  
9 years, 9 months. They found that th e ir  scoring method 
s ig n if ic a n t ly  discriminated between the two groups. 
Although th e ir  numbers were small, they further concluded 
that th e ir  scoring method was measuring "something sim ilar  
to  that which i t  measures in  adults",^ in  addition to  
maturational fa c to rs .
Adolescent delinquents were used in  two studies (123,
1 p .42.
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19) In attempt8 to d ifferen tia te  behavioural groups by
the use o f  Pascal and S u tte ll* s  cu t-o ff  scores. Zollk
(123) found that by raising the cut-off score from 60 to
72, the method was able to d ifferen tia te  s ig n if ic a n tly  43
Indiv idually  matched delinquents from their  non-delinquent
o p p o sites . However, Curnutt and Corotto (l9) found that
neither Zollk 's nor Pascal and S u t te l l 's  cu t-o ff  scores
could d if fe r e n t ia te  between th e ir  groups. It  would seem
that Curnutt and Corotto's d efin ition  of the term delinquent,
"An adolescent having had one or more contacts with a
juvenile  court, as well as a court placement In a children's
« 1psych iatr ic  service for  observation , would greatly reduce 
the p o s s ib i l i ty  of homogeneity In the experimental group.
Curnutt and Corotto (15), again using the Pascal and 
S u tte l l  method. Investigated the a b il i ty  of the Bender- 
Gestalt to discriminate between an aggressive and a runaway 
group of adolescents of both sexes. Their resu lts  Indicated  
that the aggressive males made s ig n if ica n tly  lower scores, 
suggesting more ego control than the f l ig h t  males, while In 
contrast, the female f l ig h t  group made s ig n if ic a n tly  lower 
scores than the aggressive females, again Interpreted as 
demonstrating more ego strength.
1 p . 354.
69 .
P, Studies of E ffects  of Cerebral Dysfunction
In the la te  fo r t ie s ,  Sullivan and Welsh (1O5) 
included the Bender-Gestalt in  a battery o f  t e s t s  in v e s t i ­
gating the e f f e c t s  of poliom yleitis  on the in te llig en ce  and 
p ersonality  of school age children. Their research was not 
mainly d irected  at ferreting out signs of organicity In 
the protoco ls , but was more a search for secondary person­
a l i t y  factors resu lting  from prolonged or severe I l ln e s s .  
Using the protocols of 49 matched pairs o f children, they 
had the subjects draw each figure on a separate sheet of  
paper. They then judged each figure against an a priori  
set o f  ch a ra cter is t ic s  for motor control. In te llec tu a l  
control and a ffe c t iv e  control and assigned a score from 
one to three. I . e . ,  'below average ', 'average', or 'above 
average' ,  obtaining a to ta l  score for each protocol. Their 
method was unable to  discriminate the protocols produced 
by the p o lio  children from those of the normal children.
The Pascal and S u tte ll  scoring method was used by 
Shaw and Crulckshank (93) In a study o f 25 In st itu t io n ­
a lized  Idiopathic ep ilep tic  children matched with a group 
of 25 in s t itu t io n a liz e d  n o n - convulsive children. Analysis 
o f  the to ta l  scores Indicated that there was no s ign ifican t  
difference between the mean scores of the two groups. 
However, the configurational score was able to separate 
the two groups at the 2 % le v e l  of confidence. Thus the
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real d ifferen ces  between the two groups seemed to be 
c lo se ly  re lated  to  placement, s iz e ,  and the order of the 
designs on the paper. Shaw and Crulckshank concluded 
that the r e su lts  were not due to the presence of a 
confusing background'resulting from perceptual d i f f i c u l t i e s ,  
but could be more readily  attributed to the In a b ility  to  
organize thought processes,In  an orderly fashion In the 
Idiopathic population. They ruled out the p o s s ib i l i ty  of  
the background's causing confusion since the orig inal  
background was only a plain  piece of paper. However, 
they fa i le d  to  take Into account the fact that each time 
the ch ild  reproduced a design, he was automatically 
creating more background for the following reproduction.
Several Investigators have used the Bender-Gestalt 
In studying braln-lnjured children. Feldman (24) compared 
the protocols of a matched group of 54 exogenous and 54 
endogenous mentally retarded children and adults, ranging 
In chronological age from approximately 12 to 43 years.
He used the Pascal and S u tte ll method and found that the 
mean performance was s ig n if ica n tly  poorer In the exogenous 
group. Halpln (40), using only children, compared a 
group o f  15 exogenous with 15 endogenous and found that 
the exogenous group produced s ig n if ica n tly  more drawings 
judged as "unrecognizable" than the endogenous group.
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Bensberg (8 ) ,  In a more extensive study, compared the 
reproductions of 161 brain-injured children and adults 
with a matched group of fam ilial d efectives, whose mental 
ages ranged from 3 to 1 2 . Their chronological ages ranged 
from 7 to 61 years* He then assigned an age score to each 
figure based on Bender's maturational chart. His resu lts  
indicated  age trends as well as a sign ificant difference  
In the reproductions In favor of the fam ilia l d e fec t iv es .
Crulckshank and Bice (l7) used 216 cerebral palsy  
children, the majority of whose I .Q .'s  were, above 70, with 
a matched group o f normal children. The performance o f  
the cerebral palsy children was s ig n if ica n tly  in fer ior  as 
compared with the normal children, with only 5 subjects 
In the group able to  reproduce a l l  o f the designs s a t i s ­
fa c t o r i ly .  It would seem that the design of th is  study 
was loaded In the d irection  of the resu lts . I . e . ,  Bice 
was comparing physica lly  normal children with those 
suffering  some degree of motor Impairment. Feldman's and 
Bensberg's stud ies were possibly dissipated by the wide 
range o f chronological ages in  their  groups.
Quast (80) attempted to validate 17 attributes or 
signs which he found to be most common in  the protocols 
of brain-injured children and adults. His subjects were 
50 suspected emotionally disturbed children without 
suspected brain damage, and 50 children with suspected
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brain damage, with or without emotional disturbance.
The subjects were from 10 to 12 years-of-age. The pl?oto- 
co ls  were scored as to the presence or absence of the 
17 a ttr ib u tes  and 10 o f them. Scalloping, Dashing, 
Perseveration, Rotation, Reversal, Confabulation, Angulation, 
Major D istortion , Separation, and Slope were found to  
separate the two groups at the .01 leve l of s ign ifican ce .  
Quast suggests that when these ten attributes appear in  a 
c h ild 's  record, "'neuronic' rather than neurotic etiology"^ 
should be considered*
1# Rotation Studies 
A sizab le  portion of the research on the Bender- 
Gestalt has been devoted to attempting to ascertain the 
s ig n if ica n ce  of rotations, with the majority of the studies  
probing i t s  r e la t io n  to cerebral dysfunction.
There Is  no standard criterion  of what constitutes a 
rotation; on the contrary, there seem to be as many 
d e f in it io n s  as there are Investigators. G riffith  and 
Taylor (39) defined a rotation as "an angular displacement 
of 45 degrees or more In a figure which otherwise remained 
recognizable."^ Clawson (14) consider It "The revolving 
o f the to ta l  figure on I ts  axis In either a clockwise or 
counter-clockwise d irection  such that the angle subtended 




edge o f the paper i s  mors than 15 degrees greater than
that in  the standard stimulus f i g u r e s B i l l i n g s l e a ' s
(lO) c r ite r io n  was "any declination from the normal
axis",^ while Hanvik and Anderson's (44) cr iter ion  was
30 degrees or more. Hutt and Briskin (50) characterized
rotation s as: " (a) mild, in  which case the axis i s
rotated approximately 5 to 15 degrees; (b) moderate, in
which case the axis i s  rotated 15 to 80 degrees; and (o)
severe, in  which case the axis i s  rotated 80 to 180 
„3degrees.
As there i s  no single cr iterion  for a rotation, in  
l ik e  manner, there i s  no single interpretation or psychiatric  
category to which the phenomenon belongs. It may occur in  
the records o f a l l  c l in ic a l  groups, although i t  i s  perhaps 
most frequently found in  the protocols of psychotics, 
ind iv iduals  su ffering  intracranial pathology and in  the 
records o f  the mentally retarded.
Fabian (23), in  an exhaustive study, investigated  
v e r t ic a l  rotations in  visual-motor performance in  children.
As part o f the research, he collected the protocols of 
568 children and c la s s i f ie d  rotational tendencies at 
d ifferen t age le v e ls ,  concluding that in  normal children, 
ro ta tio n  from the horizontal to the vertica l position  i s
1 p .199.
2 p .14.
3 p . 63.
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a developmental phenomenon which disappears as the child  
matures, usually  at about 7 or 8 years-of-age.
In agreement with B@nder (7), he found that rotation  
i s  very common in  pre-school and beginning school children. 
However, as the child  progresses in  school, the tendency 
becomes l e s s  pronounced. In one group of 217 children from 
seven and one-half to  nine years of age, only about 
rotated the figures and these were almost completely from 
the horizontal to the vertica l d irection . Rotations were 
found equally  frequent in  both sexes, although there was 
a s l ig h t ly  greater tendency in  boys after eight years and 
in  g i r l s  before that age. Fabian then presented the designs 
ta c h is to sc o p ic a l ly ,  exposing them for five  second in terva ls .  
He found that he obtained two to four times as many rotations 
in  the protocols as when no time lim it was imposed and that 
v e r t ic a l  ro ta tion s were overwhelmingly predominant. He 
concluded that the latent tendency to "verticalization"  
demonstrated i t s e l f  in  th is  experiment and supports his  
theory that v e r t ic a l  rotation i s  a persistent feature of 
v isu a l motor functioning, which i s  simply inhibited with 
age.
Fabian theorizes that physiologically , the muscle 
mechanics o f  the arm contribute to vertica liza tion  in  that 
the construction  favors movements in the vertica l d irection. 
Psycho-physically, he seems to attribute the phenomenon to
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a combination of the Law of Pragnanz and apparent movement. 
He completes h is  theories with internal forces or psycho­
lo g ic a l  factors  p a r t ia l ly  based on body image, i . e . ,  the 
projected in tern a lized  schemata of the concept of the 
c h ild ’ s own body image created from the care and a ffection  
the ch ild  has received from birth from external, upright 
f ig u r e s . H© maintains that although th is  i s  a developmental 
phenomenon, i t s  persistence may be Indicative of organic 
brain d isease  or mental deficiency.
In stud ies mentioned previously with exogenous and 
endogenous mentally retarded subjects, Halpin (40), using 
more than 90 degrees as his cr iterion  for rotation, found 
no s ig n if ic a n t  d ifferences in  the number of rotations 
between h is  groups, while B©nsberg (8 ) found more rotations  
in  h is  exogenous group.
In 1953, Hanvik (43), as the result of a study in  
which 20 children with abnormal EEG records rotated one 
or more figures in  80% of the protocols, made the following 
statement In the Journal of Clinical Psychology, "THERE IS 
UNDOTBTEDLY^  a high correlation between rotation of the 
B©nder f ig u res  and electroencephalographic abnormalities. 
These preliminary findings would appear to ju st ify  the 
conclusion that the rotation o f figures o f the B©nder- 
Gestalt Tgst i s  even more highly predictive o f brain damage 
in  ch ildren than has been found to be the case among adult
1 H an vik ’ s c a p i t a l  l e t t e r s
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patien ts
In a recent study designed primarily to evaluate the 
sp ira l A ftereffect  Test as a predictor of normal and abnomal 
EEG records in  children, Blau and Schaffer ( l l )  included 
the Bender-Gestalt in  their te s t  battery, hypothesizing 
that as one o f  the te s ts  i t  could discriminate children of  
e s s e n t ia l ly  nomal cortica l function from those having 
disrupted co r t ica l  function. They developed a five-point  
rating  sca le  for  the Bender which they applied as a kind 
of " inspection technique" noting gross d istortions such as 
c o l l i s io n ,  destruction  of the g es ta lt ,  and rotations. They 
scored the t o t a l  protocol from 0 to 4 , with 0 representing 
e s s e n t ia l ly  no gross deviations. "Predicted normal" scores 
were 0 and 1 , while "predicted abnormal" were 2 , 3, and 4 . 
Their experimental group was composed of 46 children whose 
mean age was approximately 10 years and 2 months and whose 
EEGs were "predicted abnormal" on the basis of their  scores 
on the Spiral A ftereffect Test. Their control group was 
composed o f  20 children matched for age, whose EEGs were 
"predicted normal" on the basis of the same t e s t .  Both 
groups were se lec ted  from 420 cases examined at an out­
patient psychological c l in ic .  They found that the Bender- 
Gestalt used in  th is  method correlated at the .01 leve l  
of confidence with both the KEG findings and the Spiral
1 p .399.
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A f t e r e f f e c t  s c o r e s .  I n  v ie w  o f  th e  s m a l l  number chosen  
f ro m  t h e  l a r g e  num ber exam ined  i n  p r o d u c in g  th e  e x p e r im e n ta l  
g r o u p ,  i t  i s  s u s p e c te d  t h a t  th e  e x p e r im e n ta l  g ro u p  i n  t h i s  
s t u d y  was composed o f  c h i l d r e n  s u f f e r i n g  se v e re  n e u r o lo g i c a l  
im p a i r m e n t  r a t h e r  th a n  b o r d e r l i n e  c a s e s .  Thus th e  q u e s t io n  
a r i s e s  o f  B la u  and S c h a f f e r ' s  use o f  th e  te rm  " s c r e e n in g  
d e v ic e s "  i n  r e f e r r i n g  t o  th e  p s y c h o lo g ic a l  t e s t s  used , 
s in c e  t h e  te rm  " s c r e e n in g "  u s u a l l y  im p l ie s  th e  n e c e s s i t y  
o f  f u r t h e r  e v a l u a t i o n .
I n  a v e r y  e x t e n s iv e  and w e l l - d e s ig n e d  s tu d y ,  H a n v ik  
e t  a l .  ( 4 5 ) s e le c t e d  a g ro u p  o f  108 c h i l d r e n  r a n g in g ,  i n  age 
f ro m  7 t h r o u g h  14 y e a rs  f ro m  among 150 who had been r e f e r r e d  
t o  a c h i l d r e n ' s  p s y c h i a t r i c  c l i n i c  o v e r  an 1 8 -m on th  p e r i o d .
One h a l f  o f  th e  g ro u p ,  o r  54 c h i l d r e n ,  had  abno rm a l EEGs, 
w h i l e  t h e  o t h e r  h a l f  had no rm a l EEGs. The d e c is io n s  as t o  
t h e  n o r m a l i t y  o r  a b n o r m a l i t y  o f  th e  EEGs were made b y  two 
in d e p e n d e n t  r a t e r s ,  who, i n  cases o f  i n i t i a l  d is a g re e m e n t ,  
r e - r e a d  th e  t r a c i n g  t o g e t h e r  and th e n  a r r i v e d  a t  a j o i n t  
d e c i s i o n .  The c h i l d r e n  i n  the  tw o  g ro u p s  were m atched i n  
r e s p e c t  t o  a g e ,  s e x ,  s o c io -e c o n o m ic  g ro u p ,  r a c e ,  i n t e l l i g e n c e ,  
and m a r i t a l  s t a t u s  o f  t h e  p a r e n t s .  A l th o u g h  th e  p r im a r y  aim 
o f  th e  s t u d y  was t o  a t te m p t  to  answer th e  q u e s t io n .  How 
w e l l  do t h e  p e d i a t r i c i a n ,  elect ro e  n c e p h a lo g ra p h e r  and c l i n i c a l  
p s y c h o l o g i s t  a g re e  on  w h ic h  c h i l d r e n  are  t o  be c a l l e d  
b r a i n - i n j u r e d  c h i l d r e n ? " , ^  o n l y  th e  B e n d e r -G e s ta l t
1 p . 365.
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findip^s ar© of lut ©rest to th.© pr© s© nt study.
Prom a battery composed of the Wechsler Intelligence  
Seal© for  Children, Bender-Gestalt Test, Porteus Mazes, 
Stanford-Binet Memory for Designs Test, Raven Progressive 
Matrices, Cerebral Dominance Test, and the Jastak Wide 
Range Reading Test, only the Coding subtest of the WISC 
and the Bender-Gestalt showed a significant difference  
between the abnormal EEG group and the normal EEG group.
In the case o f the Bender-Gestalt, th is was obtained only 
by the subjective rating of the protocols by the Examiner 
and was s ig n if ic a n t  only at the 5% le v e l .  The to ta l score 
of the Pascal-Sut t e l l  method did not d ifferen tiate  between 
the two groups. Three items, however, in  th e ir  scoring 
system did d if fe r e n t ia te :  (a) the number of dots on Figure
3; (b) asymmetry o f the curved portion of Figure 4; and
(c) d is to r t io n  o f  Figure 8 . Highly relevant to Hanvik*s 
1953 paper was the finding of no differences in  the frequency 
of ro ta tion  between the two groups. Hanvik et a l .  concluded 
that Pascal and S u t t e l l*s system of scoring the Bender- 
Gestalt i s  l e s s  predictive of EEG diagnosis than is  a 
subjective system o f  Bender-Gestalt evaluation based on 
the p sy ch o lo g is t 's  experience.
G. Conclusions
In general, the resu lts  of the investigations reviewed
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In th is  se c t io n  suggest that material can be gained from 
the Bender-Gestalt which, in  some instances, could be 
used as leads to be followed up in  ensuing c l in ic a l  
s itu a t io n s ,  i . e . ,  further testing , interviews or therapy 
se s s io n s .  However, the studies are not in  agreement that 
the Bender-Gestalt has value as a screening device to be 
used with some diagnostic categories or in  individual 
ca ses .
I t  would seem that one of the few approaches to the 
Bender-Gestalt Test which has not been made, i s  that of  
quantifying i t  and allowing i t s  weight to contribute to 
the to ta l  score o f  a larger test combination. It i s  in  
th is  method that part of the present research i s  u t i l iz in g  
the t e s t .
8 0 .
Chapter 3.
THE SPIRAL APTERSPPEGT TEST
I .  Early Studies which Lead to the Investignf.inn.o 
o f  the Test as a C linical Teohnigm ---------
A. Introduction  
A subject f ix a tin g  on a slowly revolving Archimedes 
Spiral (see Plate 2 ) ordinarily perceives the i l lu s io n  
that the sp ira l i s  contracting i f  i t  i s  revolving in  a 
clockwise d irection , or expanding i f  i t  i s  turning in  a 
counber-cloclcwise d irection . I f ,  after an interval of  
exposure, the rotation  i s  abruptly terminated, the ordinary 
person perceives an afterimage which i s  the reverse of  
that perceived while the spiral was in  motion, i . e . ,  
expansion, i f  the sp ira l had been seen as contracting, or 
contraction, i f  the spiral had been seen as expanding.
The l i te r a tu r e  on the Spiral Aftereffect Test, or 
SAET as i t  w i l l  be referred to in  th is  th es is , w ill be 
discussed in  the following general order: early studies
which in s t ig a ted  research, proposed theories attempting 
to exp la in  the phenomenon, studies of the discriminative 
powers o f  the te s t  in  diagnosing cerebral dysfunction, 
studies o f  the variables which may influence the t e s t .
1 When the terms, "organicity , brain damage , cortical 
involvement", cortica l damage , or similar labels are 
Used in  the te x t ,  they are the terminology of the author 
o f  the s p e c if ic  paper under discussion.
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and studies of the use of the te s t  in  conjunction with 
other t e s t s .
Although Freeman and Josey (25) and, la te r ,  Standlee 
(9b) conducted the early studies that in d irec t ly  lead to  
the in vestig a tio n  of the SAET as a diagnostic technique 
for brain damage. Plateau, a hundred years e a r l ie r  ( i 860), 
had investigated  the phenomenon. Through h is  early  
experiments he discovered that clockwise and counter- 
cloclrwise rotations, upon ceasing, produced the opposite 
i l lu s io n s ,  and that there were individual d ifferences in  
the a b i l i t y  to perceive the afterimage.
B. Freeman and Josey
Freeman and Josey (25), working in  the area of mental 
deterioration , noted that psychotics d iffered  from normals 
in  th e ir  a b i l i ty  to perceive the sp iral a f te r e f fe c t ,  which 
they attributed to memory impairment in  the psychotics.
They conducted an investigation  using an i l l -a s so r te d  group 
o f  psychotics both in  age and diagnoses and a normal group 
o f high school and college students. They theorized that 
the in a b i l i ty  to perceive the a ftere ffec t  was an ind ication  
of memory impairment, the degree of which was estimated 
for  each subject in  the experimental group by the hospita l  
s t a f f .  They then compared t h e  SAET scores with the c l in ic a l
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e s t im a t e  o f  memory im pairm en t. A lthough  th e  d a ta  was not 
t r e a t e d  s t a t i s t i c a l l y .  Freeman and J o s e y  co n c lu d ed  th a t  
th e r e  was a s t r o n g  p r o b a b i l i t y  t h a t  th e r e  was a c o r r e l a t i o n  
b etw een  i n a b i l i t y  t o  p e r c e iv e  th e  s p i r a l  a f t e r e f f e c t  and 
memory im pairm en t.
The authors confounded th e ir  resu lts  before they  
started by mixing cerebral dysfunction and functional 
psychoses. Their experimental group included schizophrenia, 
manic-depressive psychoses, dementia paralytica , cerebral 
s c le r o s is ,  ep ilepsy , and Korsakoff’s syndrome. Further, 
no consideration was given to  in te l l ig e n c e  and no attempt 
was made to  control age fa c to rs . The experimental group 
ranged from 19 to 76 years, while the normal group ranged 
from 8 to 65 years.
C. S ta n d le e
S ta n d le e  (98) sought a r e l a t i o n s h i p  b etw een  th e  s p i r a l  
a f t e r e f f e c t  and memory a b i l i t y ,  which he assumed Freeman 
and J o s e y  had b een  a t te m p t in g  t o  m easure, r a t h e r  th a n  
memory im p a irm en t. He u t i l i z e d  th e  W ech s ler  Memory S c a le  
as an o b j e c t i v e  in d e x  o f  memory a b i l i t y  and, t o g e t h e r  w ith  
t h i s ,  gave ea c h  s u b j e c t  two t r i a l s  on th e  SAET, one 
ex p o su re  c lo c k w is e  and one ex p o su re  c o u n t e r - c lo c k w is e .
His groups c o n s i s t e d  o f  t w e n t y - f i v e  " p sy c h o t ic s "  and 
s i x t e e n  "n orm als" .
All o f  the normals perceived the a f te r e f fe c ts  of
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both contraction and expansion, while twenty-three of the 
psychotics were a lso  successfu l on both t r i a l s .  Standlee 
then readministered the same two te s t s  to h is  psychotic  
group eight hours follow ing electroshock and found that 
neither the a b i l i t y  to perceive the a f te r e ffe c t  nor the 
scores on the memory scale were Impaired. He concluded 
that there was no re la tionsh ip  between memory a b i l i t y  and 
the a b i l i t y  to perceive the a f te r e f fe c t ,  since the 
combined scores on the Memory Scale ranged from the lower 
to the upper l im its  and subjects at the lower end made 
perfect scores on the SAET although th e ir  memory a b i l i t y  
was poor. He also concluded that electroshock does not 
impair the a b i l i t y  to perceive the negative a f t e r e f f e c t .
Unfortunately, Standlee provided no information  
about h is  subjects, apparatus or strength of shock, which 
makes the resu lts  d i f f i c u l t  to evaluate. The e f fe c t  o f  
EST cannot be estimated without some ind ication  o f the 
number o f treatments, i f  any, h is  subjects had received  
previously . Standlee agreed that he confounded h is  
resu lts  by introducing practice e f fe c t  in  administering  
the Wechsler Memory Scale to h is  experimental group both 
before and following shock.
I I .  Theoretical Background
In the majority of the studies o f  the use o f the 
SAET as a diagnostic technique, r e la t iv e ly  l i t t l e  space
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has been devoted to the th eo retica l underpinnings of the 
phenomenon of the negative a f t e r e f f e c t .  However, studies  
in  apparent motion have contributed some th eories  which 
may be applicable, while some in vestigators  have ventured 
other than physio logical explanations.
Wertheimer (118) explained the phenomenon of apparent 
motion in  normals as irrad iation  o f  exc ita tory  e f fe c t s  
arising  from the s i t e  of the stim ulation. I f  the i n i t i a l  
stim ulation i s  followed by stim ulation in  another part of  
the brain, the irrad ia tion  produced by the second combines 
with the f i r s t  to  produce the apparent motion.
Teuber and Bender ( i l l )  and Pavlov (74) hypothesized  
that le s io n s  or damage to the brain have the e f fe c t  of  
decreasing the excitatory  e f fe c t s  in  the damaged area, and 
as a r e su lt ,  in h ib itin g  the perception of apparent move­
ment. Shapiro (92), using these two hypotheses, postulated  
that in  brain-damaged p atien ts , the increased inh ib itory  
e f fe c t s  weakened or destroyed the a b i l i ty  to perceive the 
apparent motion.
Price and Deabler (78) claimed that they demonstrated 
that the perception o f  the negative a f te r e ffe c t  i s  a 
co r tica l phenomenon rather than r e t in a l ,  by having subjects  
view the rotating spiral with one eye covered. Upon 
cessation  o f the rotation  the subjects were instructed  
to remove the cover from the f i r s t  eye and to place i t
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over the eye with which they had been viewing the rotating  
s p ir a l .  It was found that the negative afterimage then 
occurred in  the second eye, i . e . ,  the eye that had been 
covered while the sp ira l was rotating . But Day (21) 
claims that th is  apparent interocular transfer i s  not 
necessarily  evidence of co r t ica l locu s .
Saucer (85, 86) based h is  theory on isomorphism, i . e . ,  
that perceptual organization i s  based on a matrix synthesis  
of perceptual organizations related  to stimulus d e ta i l  as 
well as to the temporal aspects of the configuration of  
the stim ulus. Thus the a b i l i t y  to perceive the negative 
afterimage i s  dependent upon the functional e f f ic ie n c y  
of the cerebral cortex. When th is  in tegrating or syn­
thesiz ing  process i s  impaired or damaged, the afterimage 
w il l  not be perceived. Saucer and Deabler (87) take th is  
a step further and expand the matrix theory to include 
the entire  cerebral cortex. They assume that perception  
i s  g lobal, and thus damage to any portion of the cerebral 
cortex lowers the e f f ic ie n c y  of the matrix, resu lting  in  
lowered capacity to perceive the afterimage.
Eysenck (22) considers a stimulus-response connection 
to be exc ita to ry . Whenever th is  occurs, simultaneously a 
reaction takes place in  the nervous structure opposing i t s  re 
occurrence. This i s  considered in h ib itory . There are 
individual d ifferences in  the degree and in te n s ity  o f
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both ex c ita t io n  and in h ib it io n . According to h is  
sa t ia t io n  theory, cortico-neuro events produce in h ib it io n  
which stops the negative afterimages. He claims that the 
amount o f in h ib it io n  produced could be estimated by the 
p osit ion  o f the subject on the extraversion-introversion  
continuum of the Maudsley Personality Inventory.
Location and type o f  brain damage have also been 
raised as questions in  re la t io n  to the a b i l i t y  to perceive 
the negative a f t e r e f f e c t .  Gallese (26) found that 
a lcoholics  and convulsives tend to perform lik e  non- 
organics, while Page et a l .  (72) found that th e ir  pre- 
frenta l lobotomy cases also resembled non-organics.
Holland and Beech (48) suggested that the shorter  
duration o f  a f te r e ffe c t  in  organic patients may be due to  
d if f ic u l t y  in  maintaining f ix a t io n . They further theorized  
that patien ts  with in ju ries  categorized as "multiple" or 
"diffuse" might have more d i f f ic u l t y  in  perceiving the 
a fte r e ffe c t  than those with lo ca lized  le s io n s .  Day (21) 
also proposed that weakness of the a f tere ffec t  or the 
in a b i l i ty  to perceive i t  are due to d i f f ic u l t y  in  f ix a t in g ,  
which has often  been attributed to d i s t r a c t ib i l i t y . He 
pointed out that in  demonstrations of co r t ica l in tegration  
of ocular movements, some organics had d i f f i c u l t y  in  
maintaining focus, in  that th e ir  eyes involuntarily  
followed a moving o b jec t . In contrast to Holland and
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Beech, he opined that patients suffering damage to centres  
con tro llin g  voluntary f ix a t io n  would probably have the 
greatest d i f f i c u l t y  in  perceiving the afterimage. Since 
these centres are in  the frontal regions, he b e lieves  that 
damage in  that area would most ser iously  a ffec t  the 
perception o f the a f t e r e f f e c t .
Several in vestigators  (26, 1, 94, 88) have questioned 
whether the organic*s apparent in a b i l i ty  to perceive the 
afterimage may not be due to th e ir  in a b i l i ty  to verbalize  
changes in  ambiguous stim uli as Goldstein and Scheerer (34) 
suggest, rather than fa ilu re  to perceive the afterimage.
F inally , Sindberg (94) suggests that i t  i s  unreasonable 
to expect that brain damage per se should a ffec t  the a b i l i t y  
to perceive the a f te r e ffe c t  in  the same way with each 
ind iv id ual. He b e lieves  that areas o f the brain involved  
in  organizing and transmitting sensory information to the 
consciousness are as important as the neural chains from 
the retina to  the visual cortex. Thus, damage to large  
areas o f  the cortex would in terfere  with perception o f  
the afterimage more than mild focal damage.
Although few of these hypotheses agree, they a l l  
seem to arise  from and respond to the rather general 
conclusion that when groups are compared, fewer individuals  
suffering cerebral dysfunction perceive the negative a f te r ­
image than those free from impairment. The research which
8 8 .
led to the la t t e r  conclusion follows th is  sec t io n .
I I I .  Studies o f  the Use of the SAET in  the Diagnosis
o f  Organicity
A. Price and Deabler
In 1965, Price and Deabler (78), following the lead  
o f  Freeman and Josey's findings, hypothesized that organic 
p a tien ts , p articu larly  those with co r t ica l involvement, 
would be unable to perceive the afterimage or l e s s  able 
to perceive i t  than normals.
Their experimental groups consisted o f forty  non- 
organic psych iatric  p a tien ts , none of whom was undergoing 
electroconvulsive treatment at the time of the study, and 
one hundred and twenty organic cases with known co rtica l  
involvement. A ll subjects used in  the study were adult 
males •
A 6-inch disc rotating at 100 rpm was used. Half o f  
the subjects were administered four t r ia l s  o f  30 seconds 
each on the SAET in  the order ABAB, while the remainder 
were te s ted  in  the order BABA,
Price and Deabler obtained a chi-square for th e ir  
data s ig n if ica n t  at the .001 lev e l between the organics 
and non-organics and no s ign if ican t d ifference between 
the functional psych iatrics and the normals. Only 2 % o f  
th e ir  organic group perceived the a fte r e ffe c t  on a l l  four
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t r i a l s .  They concluded "Organic cases with c o r t ic a l  
involvement can be a ifferen tia ted  from nonorganic with 
high degree of certa inty  by means of the sp ira l a f te r ­
e f f e c t  technique
Again l i t t l e  information was given about the experi­
mental groups other than that the normal group was 
composed o f  adult males. Thus one questions, p articu lar ly  
in  the organic group, adequacy of v is ion , ages, in te l l ig e n c e ,  
general physical condition and degree of o r ien ta tio n .  
Domiciliary Units in  Veterans’ Administration h osp ita ls  
house many men well into th e ir  e ig h t ie s ,  which o ffers  the 
p o s s ib i l i t y  of a gross discrepancy in  ages e x is t in g  
between the groups. Further, one questions the gen era li­
zation from these resu lts  that "When fa ilure  to  perceive  
the a f te r e f fe c t  i s  found, i t  i s  almost certa in  that co rt ica l  
involvement e x i s t s .
B, Galle se
Following Price and Deabler’s study. Galle se  (26) 
attempted to validate  the usefulness of the SAET in  
detecting  brain damage. His apparatus consisted  o f 6- 
inch d isc s ,  A clockwise and B counter-clockwise, rotated  
at 90 rpm. Order of presentation was ABAB. His procedure 
differed  from Price and Deabler’s in  that when a subject 
gave an unsatisfactory response, he questioned the patient
1 p .302.
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d ire c t ly :  "Does i t  seem to be gettin g  bigger or smaller,
or going away from you or coming toward you, or anything 
e ls e
The composition of G allese’ s groups was as follow s:
30 normal hosp ita l employees, 41 schizophrenics, 97 
p atien ts  diagnosed as acute or chronic brain syndrome, 
and 12 lobotomized schizophrenics. He further subdivided 
h is  organic group into A, a l l  diagnoses other than 
a lcoholic  and convulsive disorders, and B, a lcoholic  and 
convulsive d isorders. Gallese obtained highly s ig n if ica n t  
d ifferences between h is  groups (p <  .0005) and no 
d ifferences between the normals and schizophrenics (p > .30), 
None of the lobotomized patients received organic scores. 
Using a score o f 1 for each t r i a l ,  with a score o f  4 for  
a l l  correct responses. Gallese employed a cutting score 
between 2 and 3, considering a l l  scores of 2 or below as 
organic. However, in  the analysis of correct versus in ­
correct c la s s i f ic a t io n ,  54^ of h is  to ta l  organic group 
were m isc la ss if ie d , although only 5% o f  the nonorganic 
group Were c la s s i f ie d  incorrectly . In discussing the 
m isc la ss if ic a t io n ,  Gallese suggested that where organic 
scores were obtained, they almost always indicate  
organ ic ity , although the reverse i s  not always true.
Among h is  conclusions was that the SAET i s  more
1 p .255.
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se n s it iv e  to some types of organicity  than to  others, 
the a lcoh o lics  and convulsives tending to score more 
l ik e  nonorganics. Also, the SAET i s  unrelated to age, 
sex or length of h o sp ita liza tio n . He offered no s t a t i s t i c a l  
evidence in  support of the la t t e r .
C, Page, Rakita, Kaplan and Smith
Page et a l .  (72) attempted to improve upon the previous 
studies by using a control group of functional psych iatric  
p atien ts  carefu lly  matched with th e ir  organic group for  
age, education and length o f h o sp ita liza tio n . Their groups 
numbered only 20 subjects in  each.
They used an 8 -inch disc rotated at 100 rpm, o f  sp ira l  
A (clockwise) only, with which they administered 3 t r i a l s  
to each subject. Duration of the a f te r e ffe c t  was recorded 
for each t r i a l .
The re su lts  indicated that the duration of the a fter ­
e f f e c t ,  as reported by the subjects, was not able to 
d if fe r e n t ia te  between the two groups, nor was there a 
s ig n if ica n t  re lationsh ip  between the controlled  variables  
of age, education, and length of h o sp ita liza tio n  and 
duration of a f t e r e f f e c t .  Although the SAET scores provided 
s ig n if ica n t  a ifferen ces  between the groups, when Page et  
a l .  considered th e ir  resu lts  on an a ll-or-no  ne b as is , i . e . ,  
the e f f e c t  was e ith er  reported or not reported, they 
concluded that 40% of th e ir  organics would not have been
9 2 .
id e n t if ie d ,  and 15% of the functional group would have 
been in correctly  id e n t if ie d  as suffering cerebral dys­
function . They further concluded that although th e ir  
r esu lts  support Price and Deabler’s th eoretica l im plications, 
the findings also suggest caution in  using the SAET as a 
diagnostic  technique.
D. S t ilso n , Gynther and Gertz
S t ilso n , Gynther and Gertz (lOO), in  a paper d iscussing  
research findings on the SAET and base rates in  U.S. mental 
h o sp ita ls , i . e . ,  the percentage of incorrect diagnoses in  
a certa in  psychiatric  category which would be made i f  a l l  
p atien ts  were given the same diagnosis upon admission to 
a mental h osp ita l, concluded that the SAET "apparently can 
be used with considerable confidence to diagnose NON- 
ORGANICS."^  They further suggested that th is  emphasizes 
the need for the SAET to be used in  conjunction with a 
t e s t  having high s e n s i t iv i ty  for organics.
E, G ilberstadt, Schein and Rosen
Gilberstadt, Schein and Rosen (29), in  a rep lica tion  
study o f  Price and Deabler’s, tested  87 consecutive  
te s ta b le  admissions to a psychiatric service and 140 
consecutive testa b le  admissions to the neurology service  
of a Veterans’ Administration H ospital. The t e s t s  were 
administered on an average of 5 days a fter  admission,
1 p .437.
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following the procedure used by Price and Deabler.
The authors pointed out that although Price and 
Deabler used the terms "organic", "brain damage" and 
"cortical" , they were sure that Price and Deabler meant 
c o r t ic a l .  Thus, th ir ty  cases were picked as suffering  
co r t ica l  damage by the neurology s ta f f  from the en tire  
group that had been te s ted . The resu lts  of the scores 
of the th ir ty  co r t ic a l  cases were then compared with base 
rates, and i t  was concluded that when the to ta l  experi­
mental population was considered, the SAET did not improve 
upon the base ra te s . In contrast, they claimed that 
base rates correctly  id en tif ied  84% of the sample, while 
the SAET correctly  id en tif ied  83.4% when a cutting score 
of between 0 and 1 was used. Gilberstadt at a l .  concluded 
that the SAET has lim ited c l in ic a l  usefu lness.
P. Berger, Everson, Rutledge and Koskoff
Berger et a l .  (9) made an attempt to cross-va lidate  
Price and Deabler*s statement, "While adequate explanation  
of the phenomenon remains to be hypothesized and v er if ied ,  
the r e su lts  are such as to ju s t ify  present c l in ic a l  use 
of th is  technique in  diagnosis of organicity."  In 
addition, they investigated  the e f fe c t  of the d irection  
of the sp ira l on d i f f ic u l ty  and duration of a f te r e f fe c t ,
1 (78) p .302 .
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the r e la t io n  between v is io n  and the a b i l i ty  to perceive  
the a f t e r e f f e c t ,  and the re la tio n  between SAET scores and 
ind ices of neurological damage.
Their subjects were 110 patients admitted in  a three-  
month period to a neurological ward of a Veterans’ Adminis­
tra t io n  H ospital. Their apparatus was by then the rather 
standard equipment; i . e . ,  6 -inch d iscs , A and B rotated  
at 78 rpm and presented 8 feet  in  distance at eye le v e l  
from the subject.
Two examiners were used, the f i r s t  to discuss the 
procedure with the subject and to record, and the second 
to adjust the apparatus. Each p a t ien t’s v is io n  was tested  
with a Snellen Chart followed by 4 t r ia l s  on the SAET, 
Berger et a l .  randomized the presentation of sp ira l A and 
sp ira l B by presenting them in  varied order to each block 
of s ix  patien ts  as follows; ABAB, ABBA, AABB, BBAA, BABA 
and BAAB. Questions were used to determine the presence 
or absence of the a f te r e ffe c t  and each subject who scored 
3 out o f the possib le 4 t r ia l s  was c la s s i f ie d  as a "Seer", 
while subjects who fa ile d  2 or more t r ia l s  were c la s s i f ie d  
as "Nbnseers". Of the 110 patients examined, 31 were 
c la s s i f ie d  as "Nonseers".
When the re su lts  between the two groups were compared, 
a s ig n if ica n t  difference in  visual acuity (p < .01) was 
obtained, although age was not found to be a fac to r .  
S ign ificant d ifferences (p < .01) were also obtained
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between sp ira l A and sp iral B, indicating that sp ira l B 
(expanding a f te r e f fe c t )  was le s s  d i f f ic u l t  and had a 
longer duration of the a ftere ffec t  than sp iral A. However, 
only "Seers" were used in  th is  portion of the study.
F ina lly , Berger et a l .  found no s ig n if ica n t r e la t io n ­
ship between performance on the SAET and KEG r e su lts ,  
pneumoencephalographic studies or skull X-ray reports. 
However, they claimed a relationship  (p < .O5 ) between the 
SAET and v isu a l f ie ld  stud ies, spinal f lu id  examinations 
and global judgments o f  the presence or absence of brain  
damage. They concluded that caution should be exercised  
in  the use of the SAET for individual diagnostic purposes.
One questions the resu lts  of th is  study in  that 
functional psychiatrics were included among the neurologicals  
thereby introducing additional var iab les . In addition, 
subjects who were able to perceive the a f te r e ffe c t  50% of  
time were considered "Nonseers". It i s  possible that 
s ig n if ica n t  relationships would have been obtained with 
the other neurological indices i f  "Nonseers" had been 
c la s s i f i e d  as subjects who were not able to perceive the 
a fte r e f fe c t  at any time.
G. Goldberg and Smith
In s t i l l  another follow-up study, Goldberg and Smith 
(32 ) included the SAET as part of th e ir  t e s t  battery in  
examining patien ts  referred for psychodiagnostic
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e v a l u a t i o n s  i n  a V e te r a n s ’ A d m in is t r a t io n  H o s p i t a l  f o r  
a p e r i o d  o f  one y e a r .
They used 10-inch sp ira ls , A and B, rotated at 78 rpm, 
and e s s e n t ia l ly  the same procedure and scoring as used by 
Price and Deabler. Each patient was exposed to four t r ia l s  
in  the order ABBA. The authors divided th e ir  subjects  
into four groups; organics, psychiatrics following four 
or more electro-shock treatments, psychiatric patients  
not having undergone EST, and a normal control group 
composed o f professional s ta f f  and students at the 
h o sp ita l .  The organic group ranged from suspected mild 
generalized cerebral dysfunction to gross impairment.
Although they obtained highly s ign if ican t d ifferences  
between the normal group and the combined patient groups 
(p < .001), there were no s ign ifican t d ifferences when 
the experimental groups were adjusted for age and compared 
with each other. However, the psychiatrics performed 
more e f f e c t iv e ly  than the post-EST p atien ts , and the 
organics the le a st  e f f e c t iv e ly  of the three groups. No 
relationsh ip  was found between in te ll ig en ce  and the SAET,
Goldberg and Smith again warned against the in d is ­
criminate use of the technique in  d if fe r e n t ia l  d iagnosis .
H. Holland and Beech
Holland and Beech (48) further investigated  the 
re la t io n  between the fa ilure  to perceive the negative
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a fte r e f fe c t  and organ ic ity . Their subjects consisted  
of twenty-one brain damaged patients and seventeen student 
con tro ls . They claimed that th e ir  procedure was sim ilar  
to that o f Trice and Deabler * s . However, th e ir  experi­
mental group was given 4 t r ia l s  of 30 seconds duration,
2 clockwise and 2 counter-clockwise, while th e ir  normals 
received 2 t r i a l s ,  the f i r s t  of 15 seconds duration and 
the second o f  30 seconds duration. The authors did not 
mention the d irection  o f the rotation for th e ir  normal 
group. The two groups were then compared on the b asis  
of t r ia l  number two, which seemed to be the only te s t  that 
was common to both groups.
Although the in a b il i ty  to perceive the negative a fter ­
image fa i le d  to d istin gu ish  between the two groups, Holland 
and Beech found that the duration of the a f te r e ffe c t  was 
s ig n if ica n t  at the .001 le v e l ,  the organic group perceiving  
the afterimage for the shorter period o f tim e. They con­
cluded that the SAET might be useful in  diagnosing brain 
damage i f  scored for duration of afterimage.
I .  M cDonough
MdDonough (64) tested  the hypothesis that process 
schizophrenia i s  co r tica l in  nature by employing the 
C ritica l F licker Frequency and the S.AET with four groups 
of subjects; 20 organics with known brain damage, 20 
process schizophrenics, 20 reactive schizophrenics, and
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20 normals. Since the C ritica l Flicker Frequency findings  
are not d ir e c t ly  related  to th is  th e s is ,  they w il l  not be 
discussed.
McDonough used an 8-inch sp iral rotated at 100 rpm, 
situated  at a distance of 8 f t . from the su b jec t . His 
in stru ction s were Gallese * s (26), which include questioning  
the subject while la b e l l in g  the phenomena. He gave four 
30-second t r ia l s  with Spiral A in  which the spiral seemed 
to contract while rotating and to expand when stopped.
All the subjects in  the Process, Reactive and Normal 
Groups, and eleven of the subjects in  the Organic Group 
received perfect scores. Only f iv e  of the organics were 
unable to perceive the a ftere ffec t  on any of the four 
t r i a l s .
McDonough concluded that since the SAET .f a i lo d Hs-o 
identifin>45/» o f  h is group suffering known brain damage, i t  
would be of l i t t l e  use in  a c l in ic a l  se tt in g  which would 
require more stringent discrim inative a b i l i t y .
IV. Studies of Variables In fluencing: the SAET
A. Harding, Glassman and Helz (Maturation)
Harding, Glassman and Helz (46) tested  81 children  
ranging in  age from 48 to 71 months to investiga te  the 
e f fe c t s  o f maturation on the a b i l i t y  to perceive the 
sp ira l a f t e r e f f e c t .  They used two 6-inch d iscs rotated  
at 78 rpm. Prior to te s t in g ,  e f fo r ts  were made to gain
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rapport and to induce a set of looking for re la t iv e  s iz e s .  
The la t t e r  was achieved by having the child point out the 
largest and sm allest c ir c le s  in  a ser ies  of s iz e s .  Further 
e f fo r ts  were made to help each child  to communicate h is  
perceptions including la b e ll in g , i . e . ,  "Does i t  get bigger  
or smaller?" Each child  was administered four t r ia l s ,  
with three correct responses out of the possib le  four, 
considered as success. Failures were re-examined a fter  an 
in terval of about two weeks to assure that they were due 
to the in a b i l i ty  to perceive the afterimage rather than 
to other variab les .
Although Harding, Dlassman and Helz did not treat  
th e ir  data s t a t i s t i c a l l y ,  they found that the youngest 
child to  perceive the a ftere ffec t  was 55 months, while a l l  
children beyond the 69th month were su ccessfu l. They also  
found that the mental age was a better  indicator of a b i l i ty  
to perceive the a f te r e ffe c t  than the chronological age, 
since there was le s s  overlap when the children were 
c la s s i f ie d  in  th is  manner.
They concluded that the in a b il i ty  to perceive the after- 
e f fe c t  below a certa in  chronological age le v e l  was 
presumably because o f in su ff ic ie n t  neural maturation, 
which in  th is  incidence created behaviour sim ilar to that 
of brain-damaged adults .
1 0 0 .
B. Aaronson (Age, In te llig en ce , Aphasia)
Aaronson (l)  used an e p ile p t ic  population with a high 
incidence of mental retardation to in vestiga te  the e f f e c t s  
of age, in te l l ig e n c e ,  anomia, la t e r a l i ty  of sensory 
disorders and extent of disorder in  sensory perception  
on the SAET, His groups contained both males and females 
ranging in  age from 8 to 70, His apparatus was a rep lica  
of Price and Deabler’s, although rotation  speed was 78 rpm. 
He used O allese’s (26) method of administration and scoring, 
i . e . ,  more help was given to the subjects in  verbalizing  
th e ir  perceptions. I .Q .s were obtained by administering 
the Wechsler-Bellevue I to forty  p atien ts , while f i f t y  
were given an aphasia screening t e s t .  The la t t e r  included 
t e s t s  for  impairment of v isu a l, auditory and tactual  
receptive fu n ction s .
No relationsh ip  was obtained between age and scores 
on the SAET, However, poorer scores were associated with 
the majority o f the other factors tested; lower I .Q .s ,  
anomia, v isu a l and auditory impairment and the impairment 
o f a number of sensory avenues, including r ight-sided  
sensory impairment. Thus Aaronson f e l t  that h is  data 
supported the v a l id ity  of the SAET as a measure of brain 
damage. However, he questioned how much the in a b i l i ty  to  
verbalize has in  concealing perceptions of the organic 
scorers.
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G, Schein (Duration of Afterimage)
Holland and Beech (48) had found that duration of the 
negative a fte r e ffe c t  was s ig n if ic a n tly  shorter in  th e ir  
organic group than in  th e ir  normal group. In incidental  
observations in  th e ir  stud ies, Spivak and Devine (96) 
reported that th e ir  brain-damaged group reported longer  
durations of the negative a fte r e ffe c ts  than th e ir  controls,  
and Page et a l .  (72) found no difference in  the duration  
between th e ir  brain-damaged and th e ir  schizophrenic groups. 
Hence Schein (88) focused h is  study on the duration of the 
negative afterim age.
His groups were composed of admissions to the neurology 
and psychiatry servi^ces of a Veterans^Administration 
Hospital, divided into Organic, Psychiatric and Normal 
groups. The Organic Qroup was further subdivided into  
cortica l and subcortical damage, while the Psychiatric  
Group was subdivided into neurotics and psychotics.
Schein*s apparatus included a large orange block and a 
black c ir c le  mounted on a white background which were 
used as projection  devices for the negative afterimage.
I f  the subject was able to perceive the negative a fte r ­
image in  two consecutive p retr ia ls  out of s ix ,  eight t r ia l s  
followed in  which the duration of the afterimage was 
measured. However, only those subjects who reported f iv e  
or more afterimages in  the eight measured t r ia l s  were used
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in  the s t a t i s t i c a l  an a lys is .
Schein found that the duration of the afterimage 
was not related  to diagnosis, in te ll ig en ce  or drugs. 
However, the in a b i l i ty  to perceive the afterimage did 
separate the brain-damaged group from the other two groups 
at a highly s ig n if ica n t  l e v e l .  Since only 7 o f  h is  123 
subjects fa i le d  to perceive the afterimage in  two con­
secutive p r e tr ia ls ,  Schein suggested that fa ilu re  on the 
SAET by brain-damaged patients may be due to  confusion  
over the procedure rather than th e ir  in a b i l i ty  to perceive  
the a f t e r e f f e c t .
D. Sindberg (Stimulus Variation)
The variables of speed of rotation  and length of  
exposure time were studied by Sindberg (94) . His subjects  
were f i f t y  patients with demonstrable co rtica l damage, 
f i f t y  psych iatric  patients without suspected cortica l  
damage and f i f t y  co llege students used as contro ls . His 
apparatus was a 7 - inch disc which could be rotated at 
variable speeds from 18 to  90 rpm as well as reversed. 
Another departure from the usual form of administering 
the SAET, was that the disc was placed s l ig h t ly  below eye 
le v e l  at a distance of 6 feet rather than 8 f e e t .  The 
patien ts  were to ld  that they were to watch for  expansion, 
contraction or changes in  depth or d istance. Each subject 
was given 10 t r ia l s  in  fixed order, with the f i r s t  8
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presenting a l l  combinations of 18 and 54 rpm, clockwise 
and counter-clockwise rotations, and 10 and 30 second 
exposure tim es. The 9th and 10th t r ia l s  were clockwise 
and counter-clockv/ise at 90 rpm.
Results indicated that both shortening of exposure 
time and decreasing the speed of rotation  made the negative 
a fte r e f fe c t  more d i f f ic u l t  to perceive. Length of exposure 
time was found to be the most s ign if ican t variab le .
D irection o f rotation  was s ign if ican t for only the non- 
organic groups. Sindberg suggested that i t  was so d i f f ic u l t  
for the brain-damaged subject to perceive the negative 
a fte r e f fe c t  under optimal conditions that the additional 
d i f f ic u l t y  of change in  d irection  had l i t t l e  e f f e c t .  He 
concluded that conditions o f medium d i f f ic u l t y  discriminated  
best between h is experimental groups and that conditions  
approximating those of former studies, which he seemed to  
estimate as 90 rpm with a 30-second exposure, discriminated  
l e s s  w e ll .
E. Whitmyre and Kurtzke (Duration o f Stimulus)
Whitmyre and Kurtzke (120) tested  two variables which 
could influence the SAET, mentation d e f ic i t  and duration  
o f exposure to the rotating d isc .  They defined mentation 
defect as "the presence of impaired memory, orientation , 
judgment, in te l l ig e n c e ,  or emotional control caused by
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or associated  with brain t is su e  damage, such impaired 
function having been evaluated by ordinary c l in ic a l  
neurological examination."^ They used three groups o f  
20 subjects each, a schizophrenic group, a group of  
organic subjects free from mentation defects  and an 
organic group with mentation d e fec ts . The SAET was 
administered at 78 rpm at a distance o f eight f e e t .  No 
material was given on the d irections used. Exposure 
times were 10", 20", 30", 40" and 50" with each subject 
receiving four t r ia l s  at each exposure.
Whitmyre and Kurtzke in  confutation to Sindberg (94) 
found that there was no s ign if ican t d ifference in  the 
number o f subjects perceiving the a fte r e ffe c t  at any of  
the exposure tim es. However, the Mentation Group fa iled  
to perceive the a fte r e ffe c t  s ig n if ic a n tly  more often  than 
the subjects in  the other two groups. No d ifference was 
obtained between the organisa without mentation d e f ic i t  
and the schizophrenics. Their conclusion was that organic 
patients  with mentation defects are le s s  l ik e ly  to perceive 
the a f te r e f fe c t  than organisa without mentation d e fec ts .
In considering the finding of no difference between 
th e ir  organic without mentation and th e ir  schizophrenic 
groups, i t  would seem that the fact that th e ir  schizo­
phrenic group had undergone intensive in su lin  and/or
1 p .119.
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electroshock therapy should be considered in  evaluating  
th is  f ind ing.
V, Studies o f the Use of the SAET in  Conjunction 
with other T e s ts .
A, G a r r e t t ,  P r i c e  and De a b l e r  (Memory-for-Des i g n s )  
G a r r e t t ,  P r i c e  and D eab ler  (27), i n  an attem pt  t o
increase the range as well as the v a lid ity  and r e l ia b i l i t y  
of th e ir  technique o f diagnosing co rtica l damage, employed 
the Kendall Memory-for-De signs Test with the SAET. Their 
experimental group of forty  organics, a l l  with known 
co r t ica l  brain involvement, ranged in  age from 44 to 84 
years. Their th ir ty  controls drawn from professional 
hospita l s t a f f ,  ranged from 20 to 54 years. Unfortunately, 
the authors did not treat th e ir  data s t a t i s t i c a l l y  and 
th e ir  paper seems more anecdotal than experimental.
However, t h e y  c la im e d  t h a t  where one t e s t  f a i l e d  to  agree  
w it h  th e  e s t a b l i s h e d  d i a g n o s i s ,  th e  o t h e r  t e s t  " r e v e a le d  
th e  im pairm ent,  so th a t  p r a c t i c a l l y  a l l  o f  th e  c a s e s  
s t u d i e d  were a c c u r a t e l y  e v a l u a t e d  by th e  b a t t e r y ." ^  They  
co n c lu d ed  t h a t  th e  com binat ion  o f  th e  two t e s t s  r e s u l t e d  
i n  a h i g h l y  v a l i d  b a t t e r y  f o r  the  d i a g n o s i s  o f  c o r t i c a l  
i n v o l v e m e n t .
B ,.P r ice , Garrett, Hardy and Hall (Memory-for-Designs. 
Binaural Beats)
In a follow-up study. Price et a l .  (79) added an 
1 pp .224-225.
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auditory t e s t  to the battery of the SAET and the 
Memory-for-De signs t e s t .  They hypothesized that per­
ception o f a "beat phenomenon" was also a part o f the 
cortex 's  higher in tegrative function and, as such, i t s  
perception would be impaired in  brain-damaged subjects.
Their groups were 50 organics and 50 normals at a 
Veterans*Administration Hospital. Each subject was 
administered the Memory-for-Designs, the SAET, and then 
te s ted  for perception of the auditory beat. The la t t e r  
was done with Audio Frequency O sc illa to rs . The subject, 
wearing earphones, was presented a constant tone of  
250 cps in  one ear, while simultaneously in  the other ear 
the range was slowly lowered from 300 to 200 ops and then 
slowly raised again. Both ears were tested  in  th is  fashion, 
with the subject reporting changes in  steadiness or smooth­
ness of tone.
Price et a l .  found that a t - t e s t  of the d ifferences  
between the two groups on the binaural beat was s ig n if ica n t  
at the .01 le v e l  of confidence. Their data further  
indicated that the Memory-for-Designs accurately diagnosed 
88% o f  the cases, the SAET 84% and the Binaural Beats 
t e s t  76%. The combination of the three te s t s  was able to  
id e n t ify  96% of the cases. They concluded that they had 
again increased the v a l id ity  and r e l ia b i l i t y  o f the 
diagnosis o f co r t ica l impairment.
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G. Sappenfîeld and Ripke (Retinal Rivalry,
Stereoscopic Figure-Tracing)
Sappenfield and Ripke (84) compared the e ffec t iv en ess  
of the Retinal Rivalry Test and the Stereoscopic Figure- 
Tracing Test with the SAET in  d ifferen tia tin g  organics, 
schizophrenics and normals. There were 30 subjects in  
each group.
They used three 8 - inch sp ira ls . A, B and C, Spirals  
A and G appeared to expand while rotating and produced 
the a f te r e f fe c t  of contraction, while sp ira l B appeared 
to  contract with the a f te r e ffe c t  of expansion. The sp ira ls  
were administered in  AEG order, followed by the Retinal 
Rivalry and Stereoscopic figure-tracing  t e s t s .
The resu lts  indicated that each t e s t ,  as well as each 
subtest, discriminated s ig n if ic a n tly  between the organics 
and normals, while the to ta l  scores of each t e s t  were able 
to discriminate between organics and schizophren ic s .
However, the only subtest that could e f fe c t iv e ly  discriminate  
between the organics and the schizophrenics was the SAET 
sp ira l producing the negative a ftere ffec t  of expansion.
The Retinal Rivalry te s t  was the only te s t  to make a 
s ig n if ica n t  d if fe r e n t ia t io n  between the schizophrenics 
and normals. This test  also produced more correct c la s s i -  
f ic a t io n s in  each group than either the Figure-tracing or 
the SAET.
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D. Spivak and Levine (Neckar Cube, Reversible 
Contours)
Spivak and Levine (96) used 32 brain-damaged and 
35 emotionally disturbed adolescent boys to investiga te  
the r e la t io n  between the SAET and reversals on the Neckar 
Cube and Reversible Contours. Included in  th e ir  battery  
was the memory te s t  from Year 10, Form L of the Revised 
Stanford Binet, which was read to each subject before the 
t e s t s  were administered with the reca ll  following the 
SAET, Neckar and Reversible contours. Only sp ira l A of  
the SAET was used.
They obtained no relationship  between the SAET and 
performance on the reversib le  figures , nor between the 
SAET and memory lo s s .  Although there was a s ig n if ica n t  
difference in  a b i l i t y  to perceive the afterimage between 
the two groups, a controversial finding was that the 
duration o f the afterimage for the Brain-damaged Group 
was s ig n if ic a n t ly  longer than for the Emotionally Distrubed 
Group.
This study i s  u i f f ic u l t  to evaluate and to compare 
with other studies since only sp ira l A was used for 5 
consecutive t r i a l s  with instructions and demonstrations to  
the point of t e l l in g  the subject what was expected. Thus, 
i t  would seem that the findings in  both groups should be 
treated  rather cautiously . A control group of normal 
adolescents would have been a helpful addition to  the study.
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E. Davids, Goldenberg and Laufer (The Trail 
Making Test)
Davids, Goldenberg and Laufer (20) used the Trail 
Making t e s t  in  conjunction with the SAET in  an in v est ig a tio n  
of the a b i l i t y  of the two te s ts  to  discriminate between 
em otionally disturbed children and children with known 
c o r t ic a l  damage. All subjects in  the study were ten-year-  
olds and of normal in te l l ig e n c e .  Their three groups 
consisted  of 15 cerebral palsied children with known 
co r t ic a l damage, 29 emotionally disturbed children and 
24 normal children.
Six t r i a l s  on the SAET were administered using sp ira l  
A and sp ira l B, Information was not given about the 
apparatus other than that i t  was sim ilar to Price and 
Deabler* s (78). The SAET was followed by Reitan* s version  
of the TMT, This adaptation, together with findings  
re la tin g  to the TMT w il l  be discussed in  the section  on 
the TMT.
Davids et a l .  found that when the three groups were 
combined, there was a s ign ifican t (p < .01) degree o f  
asso c ia tio n  between Part 3 of the TMT and the a b i l i t y  to 
perceive the sp ira l a f te r e f fe c t .  No sign ificance was 
found between in te llig en ce  and sp iral scores in  any of  
the groups. The authors concluded that the resu lts  of  
e a r l ie r  in vestiga tion s  using adults for subjects could be
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extended to children with organic impairment and that 
both t e s t s  o f fe r  considerable p o ten tia lity  for  diagnosing 
brain damage in  children.
P. Blau and Schaffer (Draw-A-Man, Bender-Gestalt,
W ise subtests)
The f in a l  study in  th is  group is  that o f Blau and 
Schaffer ( l l )  who evaluated the SAET as a predictor of  
normal or abnormal electroencephalographic records in  
ch ildren .
They employed an 8 - inch, reversib le d isc , rotated  
at 80 rpm with which they administered eight t r i a l s  in  
the order ABBABBAA to each child  referred to an outpatient 
ch ildren’ s c l in i c .  The experimental group, chosen on the 
basis  of the SAET scores, were 46 children who did not 
perceive the afterimage in  f iv e  out of eight t r i a l s .  Their 
EEGs were predicted abnormal. A control group of 20 
children, matched for age and school placement, were 
se lected  on the basis of having obtained an e igh t, or 
perfect score on the SAET, This group was predicted to 
have normal EEGs.
In addition to the SAET, each subject was administered 
the Bender-Gestalt t e s t ,  which was scored by an inspection  
technique based on a 5 point rating sca le , the Draw-A.Man 
t e s t ,  which was scored on the variable of tipping from the 
perpendicular, and several subtests o f the WISG, for which 
the weighted scores were used.
I l l
The a u t h o r s  were  c a r e f u l  t o  s t a t e  t h a t  t h e y  c o n s id e r e d  
t h e  EEG an  i n t e r m e d ia t e  c r i t e r i o n  r a t h e r  t h a n  an  u l t i m a t e  
c r i t e r i o n  o f  b r a i n  damage, a l t h o u g h  t h e y  c o n s id e r  i t  an  
o b j e c t i v e  n e u r o l o g i c a l  e x a m in a t io n .  T h u s , e a c h  c h i l d  was 
g i v e n  a 2 h o u r  EEG e x a m in a t io n  and th o s e  cases  w h ic h  
showed a n o m a l ie s  w ere  p la c e d  i n  th e  A b n o rm a l EEG G roup , 
w h i l e  t h o s e  w i t h  no f i n d i n g s  were c o n s id e r e d  t o  have  n o rm a l 
c o r t i c a l  f u n c t i o n .
The r e s u l t s  i n d i c a t e d t h a t  th e  SAET h a d  th e  h i g h e s t  
c o r r e l a t i o n  w i t h  t h e  EEG c r i t e r i o n ,  w h i l e  s i g n i f i c a n t  
i n t e r c o r r e l a t i o n s  w e re  o b t a in e d  b e tw e e n  th e  SAET and t h e  
B e n d e r - G e s t a l t ,  t h e  D raw -A -M an, and th e  D i g i t  Sym bol and 
A r i t h m e t i c  s u b t e s t s  o f  t h e  WISC,
The a u th o r s  c o n c lu d e d  t h a t  when a c l i n i c a l  p s y c h o lo g is t  
i s  c a l l e d  upon  t o  d e c id e  w h ic h  c h i l d r e n  s h o u ld  be r e f e r r e d  
f o r  n e u r o l o g i c a l  e x a m in a t io n s ,  th e  SAET, p r o b a b ly  i n  c o m b i­
n a t i o n  w i t h  o t h e r  p s y c h o lo g i c a l  t e s t s ,  w o u ld  be t h e  b e s t  
a v a i l a b l e  t e c h n iq u e  f o r  m a k in g  th e  d e c i s i o n .
V I . Commen t s
I n  c o n s i d e r i n g  t h e  i n v e s t i g a t i o n s  i n t o  th e  use o f  t h e  
SAET w h ic h  have  b e e n  d e s c r ib e d  i n  t h i s  s e c t i o n ,  s e v e r a l  
comments seem a p p r o p r i a t e .
The a p p a r a tu s  used  i n  th e s e  s t u d ie s  h a s  b e e n  d i f f e r e n t  
i n  e v e r y  i n s t a n c e  due t o  t h e  f a c t  t h a t  o f  n e c e s s i t y ,  t h e  
i n v e s t i g a t o r  h as  had  t o  c o n s t r u c t  h i s  own a p p a r a t u s .
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A l th o u g h  t h e r e  h a s  o f t e n  been  I n t e n t i o n a l  v a r i a t i o n  i n  
s i z e s  o f  s p i r a l s ,  speed  o f  r o t a t i o n ,  and o r d e r  o f  p r e s e n ­
t a t i o n ,  n e v e r t h e le s s ,  w here  r e p l i c a t i o n  s t u d ie s  h a ve  b e e n  
a t t e m p t e d ,  th e  e q u ip m e n t  has s t i l l  v a r i e d  f r o m  th e  o r i g i n a l .  
T h u s ,  u n c o n t r o l l e d  v a r i a b l e s  were  o p e r a t i n g  i n  a l l  o f  
t h e s e  s t u d i e s  w hen one i s  a t t e m p t in g  t o  com pare th e m .
I t  w o u ld  seem t h a t  many o f  th e  d i f f e r e n c e s  i n  th e  
c la im s  a b o u t  th e  u s e f u ln e s s  o f  t h e  SAET ca n  be a t t r i b u t e d  
t o  d i f f e r e n c e s  i n  o p in io n s  as t o  what c o n s t i t u t e d  b r a i n  
damage i n  t h e  s t u d i e s .  F u r t h e r ,  th e  o r g a n ic  g ro u p s  have  
o f t e n  b e e n  composed o f  m ix e d  c a t e g o r ie s  o f  c e r e b r a l  d y s ­
f u n c t i o n  and s e v e r i t y  o f  im p a i rm e n t  w h ic h  c o n fo u n d e d  
r a t h e r  t h a n  e l u c i d a t e d  th e  i n t e r p r e t a t i o n  o f  t h e  r e s u l t s .  
T h i s  h a s  a l s o  b e e n  a p ro b le m  w i t h  th e  p r e s e n t  s t u d y .  L o n g  
ra n g e  s t u d i e s  o f  p o o le d  t e s t  d a ta  w i t h  f o l l o w - u p  a u to p s y  
r e p o r t s  o n  s p e c i f i c  a re a s  o f  t h e  b r a i n  w o u ld  p o s s i b l y  h e lp  
t o  c l a r i f y  w h a t t h e  r e s u l t s  a re  i n d i c a t i n g .  Such p a t i e n t s  
a re  a v a i l a b l e ,  f o r  e x a m p le ,  i n  m e n ta l  h o s p i t a l s ,  p r i s o n s  
a n d  s u c h  p la c e s  as U .S .A .  V e te ra n s ? A d m i n i s t r â t i o n  H o s p i t a l s .
I n  r e l a t i o n  t o  th e  p r e s e n t  s t u d y ,  i t  i s  o f  i n t e r e s t  
t h a t  a l t h o u g h  t h e  SAET has  b e e n  used as p a r t  o f  a b a t t e r y  
w i t h  o t h e r  t e s t s ,  t h e  r e s u l t s  i n  e a ch  s t u d y  have  b e e n  
e v a lu a t e d  i n  a p a r a l l e l  f a s h io n ,  i . e . ,  th e  t e s t s  have  o n l y  
b e e n  co m pa re d  w i t h  e a ch  o t h e r  i n  t h e i r  a b i l i t y  t o  
d i s c r i m i n a t e  b e tw e e n  th e  e x p e r im e n t a l  and c o n t r o l  g r o u p s .
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No a t t e m p t  h a s  b e e n  made t o  e x t r a c t  th e  p a r t s  o f  t h e  
v a r i o u s  t e s t s  w h ic h  have  been  a b le  t o  d i s c r i m i n a t e  a t  
a s i g n i f i c a n t  l e v e l ,  and  t h e n  t o  com bine them  i n t o  a 
s i n g l e  s e r v i c a b l e  u n i t  f o r  use as a s c r e e n in g  t o o l .  I t  
w o u ld  seem, i n  c o n s id e r in g  th e  l a c k  o f  ag reem en t as t o  
t h e  e f f e c t i v e n e s s  o f  th e  t e s t ,  t h a t  t h i s  i s  t h e  r o l e  i n  
w h ic h  th e  SAET c o u ld  be u t i l i z e d ,  s in c e  i t  has n o t  b een  
g e n e r a l l y  d e m o n s t ra te d  t h a t  i t  i s  e f f e c t i v e  enough  as a 
s c r e e n in g  t e c h n iq u e  t o  s ta n d  a lo n e .
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C h a p te r  4 
THE TRAIL MAKING TEST
I . The O r i g i n  o f  th e  TMT
A .  The Artny I n d i v i d u a l  T e s t  
The T r a i l  M a k in g  T e s t ,  w h ic h  w i l l  be r e f e r r e d  t o  as 
th e  TMT i n  t h i s  t h e s i s ,  i s  one o f  s i x  t e s t s  w h ic h  make up 
t h e  Army I n d i v i d u a l  T e s t  (65 ) . The Army I n d i v i d u a l  T e s t  
(6 5 )  i s  composed o f  a b a t t e r y  o f  t h r e e  v e r b a l  t e s t s :  S t o r y
M em ory, S i m i l a r i t i e s - D i f f e r e n c e s ,  and D i g i t  Span; and 
t h r e e  p e r fo r m a n c e  t e s t s :  S h o u ld e r  P a tc h ,  T r a i l  M a k in g  and
B lo c k  A s s e m b ly .  The t e s t s  were c o n s t r u c t e d  i n  re s p o n s e  t o  
t h e  need  o f  t r a i n i n g  u n i t s  and re p la c e m e n t  c e n t r e s  f o r  a 
t e s t  t h a t  c o u ld  be used t o  b a c k  up re co m m e n d a t io n s  f o r  
d is c h a r g e  u n d e r  t h e  p r o v i s i o n s  o f  S e c t io n  V I I I  (N e u ro ­
p s y c h i a t r i e )  . I n  a d d i t i o n ,  h o s p i t a l s  and n e u r o p s y c h ia t r i e  
u n i t s  h a d  r e q u e s te d  an i n d i v i d u a l  t e s t  t h a t  c o u ld  be used  
t o g e t h e r  w i t h  o t h e r  c l i n i c a l  te c h n iq u e s  i n  p s y c h i a t r i c  
d i a g n o s i s .
T h u s ,  t h e  c o n s t r u c t i o n  o f  t h e  I n d i v i d u a l  T e s t  was 
s p e c i f i c a l l y  d e s ig n e d  f o r  th e  use o f  th e  U .S .  Army and 
was v a l i d a t e d  o n  t h e  Army G e n e ra l C l a s s i f i c a t i o n  T e s t .
I t  was s t a n d a r d i z e d  on  a g ro u p  o f  1000 s o l d i e r s ,  c h o s e n  
as r e p r e s e n t a t i v e  o f  th e  t o t a l  arm y p o p u la t i o n ,  w i t h  
r e s p e c t  t o  t h e i r  s c o re s  on  t h e  G e n e ra l C l a s s i f i c a t i o n  T e s t .
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The t e s t  was d e s ig n e d  t o  be b r i e f ,  t o  be m e a n in g fu l  
r a t h e r  t h a n  r i d i c u l o u s  t o  th e  s o l d i e r ,  and t o  have  a 
m in im um  o f  dependence  on  e d u c a t io n  and v e r b a l  a b i l i t y .
The A rm y I n d i v i d u a l  T e s t  was p r o v id e d  f o r  use o f  s e le c t e d  
a rm y  p e r s o n n e l  i n  1 9 4 4 , on  a r e s t r i c t e d  b a s i s .  The t e s t  
y i e l d e d  s t a n d a r d  s c o r e s ,  w i t h  th e  TMT o n l y  c o n t r i b u t i n g  
t o  t h e  p e r fo rm a n c e  s u b s c o r e .  The TMT, as i t  was o r i g i n a l l y  
u se d  i n  th e  Arm y b a t t e r y ,  i s  d e s c r ib e d  i n  t h e  f o l l o w i n g  
p a r a g r a p h s .
P a r t  A o f  t h e  TMT c o n s is t s  o f  25 c i r c l e s  e a c h  c o n ­
t a i n i n g  i n  i t s  c e n t r e  a number f ro m  1 t o  2 5 .  The c i r c l e s  
a r e  p la c e d  a t  random  o n  a s i n g le  s h e e t o f  p a p e r .  The 
w o rd  'B e g in *  i s  p r i n t e d  above c i r c l e  number 1 ,  and th e  
w o rd  'E n d '  i s  p r i n t e d  above c i r c l e  number 2 5 .  On t h e  
r e v e r s e  s id e  o f  t h e  p a p e r ,  on w h ic h  P a r t  A i s  p r i n t e d ,  
i s  Sam ple A .  B e fo r e  P a r t  A i s  a d m in i s t e r e d ,  t h e  S u b je c t  
i s  shown t h e  sam ple  c o n t a i n i n g  8 c i r c l e s  num bered f ro m  
1 t o  8 ,  w i t h  num ber 1 m a rke d , 'B e g in '  and number 8 m arked  
' E n d ' .  The E x a m in e r  d e m o n s t ra te s  b y  p o i n t i n g  t o  e a c h  
c i r c l e  t h r o u g h  number 4 what he w is h e s  th e  S u b je c t  t o  do , 
i . e . ,  " B e g in  a t  num ber 1 ( p o i n t s  t o  1) and d raw  a l i n e  
f r o m  1 t o  2 ( p o i n t s  a t  2 )  e t c .  u n t i l  yo u  r e a c h  th e  e n d . "  
( p o i n t i n g  t o  c i r c l e  m arked  ' E n d ' ) .  I f  th e  S u b je c t  makes 
a m is t a k e ,  he  i s  t o l d  b y  th e  E x a m in e r  e x a c t l y  what th e  
m is t a k e  i s ,  "Y ou  s t a r t e d  w i t h  th e  w rong  c i r c l e . . . .You
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s k ip p e d  t h i s  c i r c l e " ,  o r ,  "You s h o u ld  have  gone t o  th e  
c i r c l e  m a rk e d ,  ’ E n d * .  I f  th e  S u b je c t  c a n n o t  c o m p le te  
t h e  sa m p le  t r a i l ,  t h e  E x a m in e r  ta k e s  h i s  hand  and g u id e s  
h i s  p e n c i l  t h r o u g h  th e  t r a i l .  The S u b je c t  i s  t h e n  t o l d  t o  
r e p e a t  t h e  s a m p le .  I f  he  does n o t su c c e e d , th e  E x a m in e r  
a g a in  h e lp s  h im  t o  n e g o t ia t e  th e  t r a i l .  I f  t h e  S u b je c t  
a g a in  f a i l s  a f t e r  t h e  E x a m in e r ’ s second d i r e c t  a t t e m p t  
t o  h e l p ,  t h e  E x a m in e r  d i s c o n t i n u e s  th e  TMT and c o n t in u e s  
w i t h  t h e  n e x t  s u b t e s t .
P a r t  B , w i t h  sam ple  B o n  th e  r e v e r s e  s id e  o f  th e  
p a p e r ,  c o n s i s t s  o f  25 c i r c l e s  w i t h  13 o f  them  l a b e l l e d  1 
t o  13 and 12 o f  them  l a b e l l e d  A t o  L ,  As i n  P a r t  A, th e  
S u b je c t  i s  d i r e c t e d  t o  j o i n  t h e  c i r c l e s  i n  a s c e n d in g  
sequence  a l t e r n a t i n g  b e tw e e n  numbers and l e t t e r s ,  s t a r t i n g  
w i t h  t h e  lo w e s t  number ( l ) ,  and g o in g  t o  t h e  f i r s t  l e t t e r  
(A) and so o n  u n t i l  t h e  l a s t  l e t t e r  (L )  and th e  h ig h e s t  
num ber (1 3 )  a re  r e a c h e d .  I n  P a r t  B a l s o ,  number 1 i s  
m a rk e d ,  ’ B e g in ’ and number 13 i s  m a rk e d , ’ E n d ’ . A g a in  a 
s a m p le ,  c o n s i s t i n g  o f  4 l e t t e r s  and 4 num bers , i s  used  
b e f o r e  P a r t  B i s  em barked  u p o n .  The p ro c e d u re  w i t h  t h e  
sam p le  f o r  P a r t  B i s  s i m i l a r  t o  t h a t  used  i n  P a r t  A.
I n  b o t h  P a r t  A and P a r t  B t h e  s c o re  i s  based  on  t h e  
t im e  i n  se co n d s  n e c e s s a ry  t o  c o m p le te  th e  t e s t .  I f  t h e  
s u b je c t  makes an  e r r o r  ( c o n n e c ts  th e  w ro n g  c i r c l e s  o r
1 p . 2 6 .
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o m i t s  a c i r c l e )  and c o r r e c t s  i t  b e fo r e  be has c o n t in u e d  
3 c i r c l e s  b e yo n d  th e  o r i g i n  o f  th e  e r r o r ,  i t  i s  n o t  
p e n a l i z e d .  H o w eve r, i f  th e  s u b je c t  c o n t in u e s  t o  3 c i r c l e s  
b e y o n d ,  w i t h o u t  d i s c o v e r i n g  o r  c o r r e c t i n g  th e  e r r o r ,  t h e  
t e s t  i s  a i s c o n t i n u e d . I f  no e r r o r s  a re  made, o r  e r r o r s  
a re  made and q u i c k l y  c o r r e c t e d ,  th e  s c o re  i s  t h e  t im e  i n  
s e c o n d s  n e c e s s a r y  f o r  c o m p le t io n ,  w i t h  20 seconds  o r  b e lo w  
r e c e i v i n g  t h e  maximum 10 c r e d i t s .
As u se d  i n  t h i s ,  i t s  o r i g i n a l  fo rm ,  th e  TMT i s  a 
s p e e d  t e s t  and  a f t e r  th e  sam p les  a re  c o m p le te d ,  th e  s u b je c t  
i s  i n s t r u c t e d ,  "D raw  th e  l i n e s  as f a s t  as y o u  c a n .  Ready I 
B e g l n l " ^
I I . E v a lu a t i o n s  o f  th e  TMT i n  S u rv e y s  o f  T e s ts  
o f  O r g a n i c i t y
A ,  A r m i ta g e
A m i t a g e  (3 )  was one o f  th e  f i r s t  t o  r e c o g n iz e  th e
p o s s i b i l i t i e s  o f  t h e  TMT, a l t h o u g h  i t  was p u b l i s h e d  as
2
a s e p a r a te  t e s t  i n  1949 b y  P a r t i n g t o n  and L e i t e r  u n d e r  
t h e  name o f  t h e  P a r t i n g t o n  P a thw ays T e s t .  A m i t a g e  
e v a lu a t e d  i t  as a t e s t  o f  o r g a n i c i t y  a t  th e  same t im e  
he e v a lu a t e d  Memory t e s t s ,  th e  P a tc h  T e s t , th e  G o ld s t e in -  
S c h e e r e r  Cube t e s t  and th e  S t a n f o r d - B i n e t  V o c a b u la r y  t e s t .  
He s e t  up t h e  c r i t e r i a  t h a t  he b e l ie v e d  s h o u ld  be f u l f i l l e d
1 p . 2 9 .  ^  ^ . .
2 To d a t e , e v e r y  e f f o r t  t o  o b t a i n  a copy  o f  t h i s  t e s t
h a s  met w i t h  f a i l u r e .
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b y  a n y  s c r e e n in g  d e v ic e  o f  o r g a n ic  im p a irm e n t  and t h e n  
e v a lu a t e d  t h e  t e s t s  m e n t io n e d  i n  t h e i r  a b i l i t y  t o  meet 
t h e  c r i t e r i a .  B r i e f l y ,  h i s  c r i t e r i a  were as f o l l o w s ;  
t h e  t e s t  m u s t be s h o r t ,  i n t e r e s t i n g ,  e a s y  and u n d e r s ta n d ­
a b l e ;  i t  s h o u ld  sam ple  th o s e  f u n c t i o n s  t h a t  seem t o  
s u f f e r  m o s t as a r e s u l t  o f  b r a i n  i n j u r y  and be r e l a t i v e l y  
u n a f f e c t e d  b y  n e u r o t i c  t r e n d s ;  i t  s h o u ld  h a ve  a m in im um  
o f  d e p e n de n ce  on  p r e v i o u s l y  le a r n e d  m a t e r i a l ,  i n c l u d e  
p e r fo r m a n c e  i t e m s ,  and have  v a l i d i t y  and r e l i a b i l i t y .  
F i n a l l y ,  i t  s h o u ld  be o f  su ch  a n a tu re  t h a t  i t  c o u ld  be 
a c c o m p l is h e d  b y  g r o s s  m u s c u la r  m ovem ents .
H is  g ro u p s  c o n s i s t e d  o f  44 p a t i e n t s  w i t h  known 
c e r e b r a l  damage w h ic h  he c a t e g o r i z e d  as 9 f o c a l ,  17 f o c a l -  
d i f f u s e ,  and 18 d i f f u s e .  The s e v e r i t y  and t y p e s  o f  
i n j u r i e s  w e re  a d ju d g e d  b y  a n e u r o lo g i s t  t o  ra n g e  f ro m  
s e v e re  t o  m i l d .  A l l  had  r e c e iv e d  t h e i r  i n j u r i e s  a t  l e a s t  
s i x  m o n th s  p r i o r  t o  t e s t i n g .  H is  c o n t r o l  g ro u p  c o n s is t e d  
o f  45  n o rm a l h o s p i t a l  e m p loyees  and 16 p a t i e n t s  w i t h  m i l d  
a f f e c t i v e  s t a t e s .
The TMT was in c lu d e d  i n  A r m i t a g e ’ s g ro u p  t o  be 
e v a lu a t e d  b e ca u se  i t  r e q u i r e s  t h a t  t h e  s u b je c t  has th e  
c a p a c i t y  t o  p e r c e i v e  a d o u b le  r e l a t i o n s h i p ,  t o  p la n  a h e a d , 
and t o  " s h i f t " .  F u r t h e r ,  th e  t e s t  i s  so d e s ig n e d  t h a t  i t  
may e v o k e  p e r s e v e r a t i o n .  He p o in t e d  o u t  i n  s p e a k in g  o f  
t h e  c a r r y - o v e r  e f f e c t  f ro m  P a r t  A ( o n l y  num bers) t o  P a r t
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B (n u m b e rs  and l e t t e r s ) ,  " I f  t h e  S u b je c t  i s  r i g i d ,  
p e r s e v e r a t i v e ,  o r  u n a b le  t o  s h i f t ,  i t  i s  e a s y  t o  e n v i s i o n  
t h e  d i f f i c u l t y  t h a t  w i l l  be i n v o l v e d . " ^
He a l t e r e d  th e  p ro c e d u re  i n  a d m i n i s t e r i n g  t h e  TMT 
f ro m  t h a t  f o l l o w e d  i n  t h e  Army I n d i v i d u a l  T e s t  i n  t h a t  
he a l lo w e d  t h e  p a t i e n t  t o  c o m p le te  th e  t e s t  i n  e a ch  
i n s t a n c e ,  r a t h e r  t h a n  re m o v in g  th e  t e s t  when th e  s u b je c t  
r e a c h e d  t h e  t h i r d  c i r c l e  beyond  h i s  p o i n t  o f  e r r o r .  He 
d i d  t h i s  i n  o r d e r  t o  o b s e rv e  how o f t e n  th e  n u m b e r - le t  t e r  
se q uence  w o u ld  be l o s t  i n  P a r t  B .  He a ls o  b e l i e v e d  t h a t  
re m o v a l  o f  t h e  t e s t ,  f o l l o w i n g  an u n d e te c te d  e r r o r ,  
i n c r e a s e d  t h e  sense  o f  f a i l u r e  and in a d e q u a c y  i n  th e  
s u b j e c t . H is  s c o r i n g  m e th o d , as w i t h  t h e  Army I n d i v i d u a l  
T e s t ,  was b a se d  o n  t o t a l  t im e  w i t h  p a r t i a l  c r e d i t s  f o r  
l o n g e r  t im e  s c o re s  and no c r e d i t  when th e  t e s t  was 
c o m p le te d  w i t h  u n c o r r e c t e d  e r r o r s .
S in c e  t h i s  was an  e m p i r i c a l  s tu d y ,  A r m i t a g e ' s i n t e r ­
p r e t a t i o n s  o f  h i s  f i n d i n g s  were b o th  s t a t i s t i c a l  and 
o b s e r v a t i o n a l .  I n  P a r t  A t h e r e  was n o t a s i g n i f i c a n t  
d i f f e r e n c e  b e tw e e n  h i s  g ro u p s  i n  th e  t o t a l  number o f  
e r r o r s  m ade, b u t  when th e  g ro u p s  were com pared o n  th e  
a b i l i t y  t o  c o r r e c t  t h e i r  e r r o r s  a s i g n i f i c a n t  d i f f e r e n c e  
was o b t a i n e d .  The o u t s t a n d in g  re a s o n  f o r  t h e  lo w  mean 
s c o re  o f  t h e  b r a i n - i n j u r e d  g ro u p  was t h e i r  l a c k  o f  p l a n n in g
1 p . 3 1 .
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and a n t i c i p a t i o n .  A rm i ta g e  fo u n d  t h a t  90% o f  t h e  
o r g a n i c ' s  e r r o r s  w ere  due t o  t h i s  f a i l u r e ,  w h i l e  80% 
o f  th e  c o n t r o l s ’ e r r o r s  were caused b y  o m i t t i n g  c i r c l e  
24 i n  t h e i r  h a s te  t o  f i n i s h .
I n  P a r t  B , b o t h  num ber o f  e r r o r s  and a b i l i t y  t o  
c o r r e c t  e r r o r s  w e re  s i g n i f i c a n t  b e tw een  th e  e x p e r im e n t a l  
and c o n t r o l  g r o u p .  A rm i ta g e  m e n t io n s  t h a t  i n  b o t h  P a r t  A 
and P a r t  B, o n l y  tw o  s u b je c t s  i n  th e  b ra in -d a m a g e d  g ro u p  
w e re  a b le  t o  c o r r e c t  t h e i r  e r r o r s .  I n  d i s c u s s in g  t h e  
d u a l  r e l a t i o n s h i p  i n  P a r t  B, A rm ita g e  fo u n d  t h a t  m o s t o f  
t h e  b ra in -d a m a g e d  g ro u p  l o s t  th e  r e l a t i o n s h i p  b e f o r e  t h e  
t e s t  was c o m p le te d  and t h e  fe w  t h a t  succeeded  w o rk e d  
v e r y  s l o w l y ,  c o n s t a n t l y  r e p e a t in g  a lo u d  th e  f o r m u la ,  
" n u m b e r - l e t t e r " .
He fo u n d  t h a t  P a r t  A made th e  b e t t e r  d i s c r i m i n a t i o n  
b e tw e e n  t h e  g ro u p s  i n  t h a t  w i t h  a c u t t i n g  s c o re  o f  10 ,
32 o f  t h e  44 o r g a n ic s  w ere  i d e n t i f i e d .  A l th o u g h  P a r t  B 
i d e n t i f i e d  39 o u t  o f  t h e  44 o r g a n ic s ,  i t  m i s c l a s s i f i e d  
15 o f  t h e  51 n o r m a ls .  A com bined  s c o re  d id  n o t  in c r e a s e  
t h e  d i s c r i m i n a t i n g  p o w e r .
I n  an  e a r l i e r  p a r t  o f  t h i s  s tu d y  A rm ita g e  had 
e v a lu a t e d  s e v e r a l  t e s t s  p r e v i o u s l y  used i n  d ia g n o s in g  
b r a i n  damage, among them  th e  MAS (W e c h s le r  M e n ta l  A b i l i t i e s  
S c a l e ) .  Among t h e  s u b t e s t s  o f  t h e  MAS a re  B lo c k  D e s ig n  
and O b je c t  A s s e m b ly  w h ic h  r e q u i r e  p la n n in g  and a n t i c i p a t i o n
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c a p a c i t y  o n  t h e  p a r t  o f  th e  s u b je c t .  A rm ita g e  o b t a in e d  
a s i g n i f i c a n t  c o r r e l a t i o n  b e tw een  th e s e  t e s t s  and th e  
TMT and s u g g e s te d  t h a t  t h i s  r e l a t i o n s h i p  s u p p o r t s  h i s  
t h e o r y  t h a t  b r a i n  i n j u r y  causes  im p a irm e n t  w h ic h  re d u c e s  
t h e  d e g re e  o f  i n d i v i d u a l  d i f f e r e n c e s  among b ra in -d a m a g e d  
s u b je c t s  i n  t h e i r  p e r fo rm a n c e  on  c e r t a i n  t e s t s .
H is  b r i e f  e v a l u a t i o n  o f  th e  TMT i n  r e l a t i o n  t o  h i s  
c r i t e r i a  f o r  a s c r e e n in g  t e s t  f o r  b r a i n  damage seemed t o  
i n d i c a t e  t h e  f o l l o w i n g :  l )  The TMT f u l f i l l e d  t h e  r e q u i r e ­
m ent o f  b e in g  b r i e f .  2 )  The s u b je c t s  fo u n d  i t  r e l a t i v e l y  
u n i n t e r e s t i n g  w hen com pared to  th e  P a tc h  T e s t .  3) The 
TMT d i d  n o t  seem t o  a l l o w  th e  p a t i e n t  bo e x p e r ie n c e  th e  
s u c c e s s f u l  p e r fo rm a n c e  w h ic h  A rm ita g e  f e l t  was n e c e s s a ry .
4 ) The r e s u l t s  s u g g e s t  t h a t  t h e  TMT i s  n o t  a f f e c t e d  b y  
n e u r o s e s .  5 ) The s u b t e s t s  as a w h o le ,  i n c l u d i n g  th e  TMT, 
i n c l u d e d  a v a r i e t y  o f  th o s e  f u n c t i o n s  w h ic h  seem t o  s u f f e r  
m ost h e a v i l y  f r o m  b r a i n  damage. 6) The p a t i e n t s  seemed 
t o  f e e l  t h a t  t h e  s u b t e s t s ,  i n c l u d i n g  th e  TMT, were  s e n s ib l e .  
7 )  The TMT seems t o  r e l y  on  " o l d  l e a r n i n g " ,  i . e . ,  t h e  
se q uence  o f  num bers and th e  a lp h a b e t . 8) I n  e v e r y  in s t a n c e
t h e  s u b t e s t s ,  i n c l u d i n g  th e  TMT, d e m o n s t ra te d  a m arked  
r e l a t i o n s h i p  b e tw e e n  no b r a i n  i n j u r y  and h ig h  s c o re s  on  
t h e  s u b t e s t s .  F u r t h e r ,  b i s e r i a l  c o e f f i c i e n t s  b e tw e e n  
th e  n e u r o t i c s  and  n o rm a ls  o b ta in e d  no s i g n i f i c a n t  d i f f e r e n c e s
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i n  t h e i r  p e r f o r m a n c e s .  9) None o f  th e  p a t i e n t s ’ f a i l u r e s  
seemed t o  be due t o  l a c k  o f  u n d e r s ta n d in g  o f  t h e  d i r e c t i o n s .  
1 0 ) The TMT o f f e r e d  d i f f i c u l t y  t o  th e  i n d i v i d u a l  who had  
t h e  use o f  o n l y  one h a n d .
B .  Y a te s
I n  a n o t h e r  p a p e r  e v a l u a t i n g  o l d  and new t e s t s  o f  b r a i n  
damage, Y a te s  (1 2 2 )  had o n l y  A r m i t a g e ’ s s tu d y  on  w h ic h  t o  
com m ent. He w r o t e  t h a t  A r m i t a g e ’ s r e s u l t s  i n d i c a t e d  t h a t  
t h e  TMT was a u s e f u l  t e s t ,  a l th o u g h  f u r t h e r  s tu d y  was 
w a r r a n t e d *  He s u g g e s te d  t h a t  in a d e q u a te  v i s i o n  c o u ld  
h a ve  b e e n  a f a c t o r  c o n t r i b u t i n g  t o  th e  p o o r  s c o re s  o n  th e  
TMT, and t h a t  w h i l e  t h e  t e s t  c o u ld  be s u c c e s s f u l  i n  i d e n t i ­
f y i n g  p a t i e n t s  w i t h  p e n e t r a t i n g  wounds t o  th e  b r a i n ,  i t  
m ig h t  be l e s s  s u c c e s s f u l  w i t h  g ro u p s  s u f f e r i n g  d i f f u s e  
im p a i r m e n t .
I l l . S t u d ie s  o f  t h e  TMT as a d ia g n o s t i c  t e c h n iq u e
A ,  R e i t a n
R e i t a n  (8 1 )  was t h e  f i r s t  t o  f o l l o w  up A r m i ta g e * s  
w o rk  i n  an a t t e m p t  t o  d e te rm in e  th e  v a l i d i t y  o f  th e  TMT, 
B o th  h i s  b ra in -d a m a g e d  and h i s  c o n t r o l  g ro u p  numbered 27 
p a t i e n t s  m a tc h e d  f o r  s e x ,  c o lo u r ,  c h r o n o lo g ic a l  age and 
e d u c a t i o n .  The mean age f o r  b o th  g ro u p s  was t h i r t y .  H is  
b ra in -d a m a g e d  g ro u p  c o n s is t e d  o f  b r a i n  tu m o rs ,  p e n e t r a t i n g  
head  i n j u r i e s ,  c lo s e d  head i n j u r i e s ,  c e r e b r a l  v a s c u la r  
a c c i d e n t s ,  c e r e b r a l  a b s c e s s e s ,  c e r e b r a l  a t r o p h y ,  s u b d u ra e
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hem atom a, t e m p o r a l  lo b e c to m y ,  d e m e n t ia  p a r a l y t i c a  and 
c o n g e n i t a l  a n o m a ly  o f  t h e  b r a i n .  The c o n t r o l  g ro u p  
c o n s i s t e d  o f  c h r o n i c a l l y  i l l ,  h o s p i t a l i z e d  p a t i e n t s  whose 
i l l n e s s e s  ra n g e d  f ro m  s u r g e r y  n o t  i n v o l v i n g  th e  b r a i n  
t o  n e u r o s e s .
R e i t a n  a l t e r e d  th e  a d m i n i s t r a t i o n  o f  t h e  TMT i n  tw o  
w a y s .  F i r s t ,  when th e  s u b je c t  made an e r r o r ,  th e  E x a m in e r  
im m e d ia t e l y  p o in t e d  i t  o u t  and asked  th e  s u b je c t  t o  c o r r e c t  
i t .  S e c o n d , th e  t e s t  was n o t  d is c o n t in u e d  p r i o r  t o  
c o m p le t i o n  no m a t t e r  how d i f f i c u l t  i t  was f o r  th e  s u b je c t  
o r  how m any e r r o r s  w ere  m ade. The s c o re  was based  o n  th e  
t im e  n e c e s s a r y  t o  c o m p le te  e a ch  p a r t .  The raw  s c o re s  
w e re  t h e n  c o n v e r t e d  t o  t h e  10 p o i n t  s c a le  i n  th e  Army 
I n d i v i d u a l  T e s t  M a n u a l,  w i t h  th e  b e s t  p e r fo rm a n c e s  
r e c e i v i n g  10 c r e d i t s .
R e i t a n  o b t a in e d  h i g h l y  s i g n i f i c a n t  (p zl .0 0 1 )  i n t e r ­
g ro u p  d i f f e r e n c e s  w i t h  b o th  P a r t  A, P a r t  B, and w i t h  th e  
c o m b in e d  A and B s c o r e s .  He c o n c lu d e d  t h a t  h i s  f i n d i n g s  
s u p p o r te d  A p m i ta g e ’ s and t h a t  th e  TMT c o u ld  p o s s i b l y  be 
used  t o  i n d i c a t e  c e r t a i n  e f f e c t s  o f  b r a i n  damage.
I t  w o u ld  seem t h a t  th e s e  r e s u l t s  s h o u ld  be e v a lu a t e d  
r a t h e r  c a u t i o u s l y  s in c e  h i s  numbers i n  b o th  g ro u p s  w ere  
s m a l l  and  he f a i l e d  t o  m a tch  f o r  i n t e l l i g e n c e .  The l a t t e r  
p ro d u c e s  q u e s t io n s  i n  t h a t  R e i t a n 's  o r g a n ic  g ro u p  in c lu d e d
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c o n g e n i t a l  a n o m a ly  o f  t h e  b r a i n ,  c e r e b r a l  a t r o p h y  and  
d e m e n t la l  p a r a l y t i c a .  A t h i r d  g ro u p  o f  n o rm a ls  w o u ld  
h ave  b e e n  h e l p f u l  I n  o r d e r  t o  compare t h e  r e s u l t s  o f  
b o t h  g r o u p s  w i t h  th e m ,
B , D a v id s ,  G -o ldenberg  and D a u fe r  
D a v id s ,  D o ld e n b e rg  and L a u f e r  ( 2 0 ) ,  i n  a s tu d y  
a l r e a d y  m e n t io n e d  i n  C h a p te r  3 , i n v e s t i g a t e d  th e  use o f  
t h e  TMT and th e  SAET w i t h  t e n - y e a r - o l d ,  b ra in -d a m a g e d  
c h i l d r e n  o f  n o rm a l i n t e l l i g e n c e .  T h e i r  t h r e e  g ro u p s  
c o n s i s t e d  o f  15 c e r e b r a l  p a l s i e d  c h i l d r e n  w i t h  known 
c o r t i c a l  damage, 29 e m o t i o n a l l y  d i s t u r b e d  c h i l d r e n  and 
24 n o rm a l c h i l d r e n .
T h e i r  m e th o d  o f  a d m in i s t e r i n g  th e  TMT f o r  b o th  P a r t s  
A and B was t o  have th e  E x a m in e r  p o in t  o u t  each  e r r o r  th e  
i n s t a n t  i t  was made and t o  r e q u e s t  th e  c h i l d  t o  c o r r e c t  i t .  
The t e s t  was n o t  t e r m in a t e d  b e fo r e  i t  was c o m p le te d . The 
s c o r e s ,  w h ic h  w e re  used f o r  t h e  s t a t i s t i c a l  a n a l y s i s ,  were  
t h e  num ber o f  s e co n d s  ta k e n  t o  c o m p le te  th e  t e s t s .
B o th  P a r t  A and P a r t  B s e p a ra te d  a l l  g ro u p s  a t  
s i g n i f i c a n t  l e v e l s  o f  c o n f id e n c e  w i t h  th e  e x c e p t io n  t h a t  
P a r t  B f a i l e d  t o  d i s c r i m i n a t e  be tw e e n  th e  P s y c h i a t r i c  and
t h e  O rg a n ic  g r o u p s .
A s i g n i f i c a n t  c o r r e l a t i o n  ( - . 6 0 )  was o b t a in e d  b e tw e e n  
t h e  TMT.B s c o r e s  and th e  IQ s w i t h i n  th e  n o rm a l g r o u p .  
H o w e v e r ,  t h i s  was n o t  fo u n d  w i t h  t h e  o t h e r  tw o  g r o u p s .
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When t h e  a u t h o r s  so u g h t a r e l a t i o n s h i p  b e tw e e n  th e  
TMT and t h e  SAET s c o r e s ,  t h e y  fo u n d  t h a t  when th e  t h r e e  
g ro u p s  w e re  c o m b in e d , t h e  d e g re e  o f  a s s o c i a t i o n  was 
s i g n i f i c a n t  (p  -  .0 1 )  . H ow ever, th e  P s y c h i a t r i c  g r o u p 's  
P a r t  A s c o r e s  w e re  n o t r e l a t e d  t o  th e  SAET.
D a v id s ,  G o ld e n b e rg  and L a u f e r  s u g g e s te d  t h a t  i n  th e  
P s y c h i a t r i c  g r o u p  th e  P a r t  A s c o re s  were s u s c e p t ib le  t o  
i m p u l s i v i t y ,  w h i l e  P a r t  B was p o s s ib l y  more s u s c e p t i b l e  
t o  c o r t i c a l  im p a i r m e n t  t h a n  P a r t  A .  Thus , t h e y  c o n s id e r  
P a r t  B t h e  b e t t e r  t e s t  o f  o r g a n ! c i t y . They  c o n c lu d e d  
t h a t  b o t h  th e  SAET and th e  TMT possess  c o n s id e r a b le  
p r o m is e  f o r  d e t e c t i n g  c o r t i c a l  damage i n  c h i l d r e n .
I t  i s  p o s s i b l e  t h a t  D a v id s ,  G o ld e n b e rg  and L a u f e r ' s  
m e th o d  o f  a d m i n i s t e r i n g  t h e  t e s t ,  i . e . ,  p o i n t i n g  o u t  ea ch  
e r r o r  f o r  c o r r e c t i o n  u n t i l  t h e  t e s t  was c o m p le te d ,  may 
have  e v e n t u a l l y  l e a d  t o  t h e i r  m e a s u r in g  v a r i a b l e s  o t h e r  
t h a n  o r g a n i c i t y ,  i . e .  m is ta k e s  p r e c i p i t a t e d  b y  t r a n s i e n t  
e m o t io n a l  f a c t o r s  su ch  as a n g e r ,  f r u s t r a t i o n  o r  a n x i e t y .
C. S m i th  and Boyce 
I n  a r e c e n t  s t u d y .  S m ith  and Boyce (9 5 )  i n v e s t i g a t e d  
t h e  r e l a t i o n s h i p  b e tw e e n  f u n c t i o n a l  p s y c h i a t r i c  d i s o r d e r  
and p e r fo r m a n c e  o n  th e  TMT. T h e i r  52 s u b je c t s  w ere  a d u l t  
s c h i z o p h r e n i c s  d ia g n o s e d  as S c h iz o p h r e n ic  R e a c t io n ,  
C h r o n ic  U n d i f f e r e n t i a t e d  T y p e .  T h e y  used th e  M in n e s o ta  
M u l t i p h a s i c  P e r s o n a l i t y  I n v e n t o r y  as t h e i r  m easurem ent o f
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s y m p to m a to lo g y .  The MMPIg w ere  a d m in is te r e d  i n  g ro u p  
fo rm  and  t h e  TMT i n d i v i d u a l l y .  T g s t i n g ,  w h ic h  was 
a p p a r e n t l y  c o m p le te d  i n  a s i n g le  s e s s io n ,  l a s t e d  le s s  
t h a n  t h r e e  h o u r s .
The s c o r i n g  m e thod  f o l l o w e d  R e l t a n 's  ( 8 1 ) ,  ‘ and 
raw  s c o r e s ,  i . e . ,  t im e  i n  seconds n e c e s s a ry  f o r  c o m p le t io n ,  
w e re  c o n v e r t e d  t o  c r e d i t  s c o r e s .  The s c o re s  o b ta in e d  b y  
one o f  R e i t a n l s  n o rm a l g ro u p s  and one o f  h i s  b ra in -d a m a g e d  
g ro u p s  w e re  t h e n  u se d  as t e n t a t i v e  s t a n d a r d i z a t i o n  d a t a .  
S m i th  and  Boyce  o b t a in e d  no s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  th e  p e r fo r m a n c e s  o f  th e  B ra  in -d am a g e d  and S c h iz o ­
p h r e n i c  G ro u p s ,  a l t h o u g h  b o th  g ro u p s  p e r fo rm e d  s i g n i f i c a n t l y  
w o rs e  t h a n  th e  N orm a l G ro u p , They a ls o  fo u n d  t h a t  in c r e a s e d  
p s y c h i a t r i c  s y m p to m a to lo g y  was c o n c o m ita n t  w i t h  in c r e a s e d  
p e r fo r m a n c e  t im e  o r  p o o r e r  s c o re s  on  th e  TMT, They  co n ­
c lu d e d  t h a t  f a c t o r s  o t h e r  t h a n  b r a i n  damage o r  o r g a n ic  
p a t h o lo g y  may i n f l u e n c e  th e  TMT,
I t  w o u ld  seem t h a t  a c r i t i c i s m  o f  t h i s  s t u d y  i s  t h a t  
t h e  e x p e r im e n t a l  and  c o n t r o l  g ro u p s  were n o t  e xp o se d  t o  
i d e n t i c a l  e x p e r im e n t a l  c o n d i t i o n s .  F u r t h e r ,  one q u e s t io n s  
i f  t h e  l e n g t h  o f  th e  t e s t i n g  t im e  o f  th e  e x p e r im e n ta l  
g ro u p s  c o u ld  n o t  have  in c r e a s e d  s y m p to m a to lo g y .
I V ,  The I n c l u s i o n  o f  t h e  TMT i n  th e  P re se n t.
S^udy
A l t h o u g h  t h e  TMT has n o t  been a d e q u a te ly  v a l i d a t e d  
e x c e p t  as p a r t  o f  th e  Army I n d i v i d u a l  T e s t ,  where  i t  was
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v a l i d a t e d  a g a in s t  th e  A rm y ’ s own G e n e ra l C l a s s i f i c a t i o n  
T e s t ;  i t  h a s  n e v e r t h e le s s  d e m o n s tra te d  some p ro m is e  as 
a u s e f u l  t e c h n iq u e  i n  d e t e c t i n g  c e r e b r a l  d y s f u n c t i o n  
(see  A p p e n d ix  G) , T h u s ,  i t  was in c lu d e d ,  on  an e m p i r i c a l  
b a s i s ,  i n  t h e  p r e s e n t  s t u d y .
I n  a s m a l l  p i l o t  s t u d y ,  i t  was a s c e r t a in e d  t h a t  th e  
n o rm a l t e n - y e a r - o l d  c h i l d  can  n e g o t ia te  b o th  P a r t  A and 
P a r t  B o f  t h e  t e s t  w i t h o u t  d i f f i c u l t y .  I t  was a ls o  
o b s e r v e d  t h a t  i f  t h e  t e s t  were  d i f f i c u l t  f o r  t h e  c h i l d ,  
t e n s i o n  seemed t o  in c r e a s e  i n  p r o p o r t i o n  t o  th e  number 
o f  e r r o r s  and n e c e s s a ry  c o r r e c t i o n s .  T h is  seemed t o  s e t  
i n  a t  a b o u t  t h e  5 t h  e r r o r ,  a l t h o u g h  o c c a s io n a l l y ,  t h e  c h i l d  
c o n t i n u e d  t h e  t e s t  w i t h o u t  f u r t h e r  d i f f i c u l t y .  Beyond th e  
6 t h  e r r o r ,  c o m p le t io n  o f  t h e  t e s t  r a r e l y  o c c u r r e d  w i t h o u t  
f u r t h e r  e r r o r s .  T h u s ,  t h e  4 t h  e r r o r  was a r b i t r a r i l y  ch o se n  
as t h e  num ber b e yo n d  w h ic h  th e  E x a m in e r  w o u ld  cease t o  
p o i n t  o u t  m is t a k e s  o r  ask f o r  c o r r e c t i o n s .
The w r i t e r  h a s  s c o re d  b o th  P a r t  A and P a r t  B on  th e  
b a s i s  o f  0 t o  6 , w i t h  0 i n d i c a t i n g  a p e r f e c t  s c o re  and 6 
i n d i c a t i n g  t h e  maximum number o f  e r r o r s .  The m ethod o f  
u s in g  t h e  t im e  i n  se co n d s  f o r  th e  c o m p le t io n  o f  th e  t e s t s ,  
w i t h  c o r r e c t i o n  t im e  f o r  e a ch  e r r o r  i n c lu d e d ,  was d is c a r d e d  
b e c a u s e  i t  seemed t o o  t r a u m a t i z i n g  t o  f o r c e  upon a b r a i n ­
damaged o r  e m o t i o n a l l y  d i s t u r b e d  c h i l d .  I n  th e  p r e s e n t  
s t u d y ,  i f  t h e  c h i l d  seemed aware o f  h i s  e r r o r s ,  th e
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s u b s ' fc I tu ts  TMT was u t i l i z e d  a t  th e  second e r r o r  beyond  
t h e  4 t h  c o r r e c t i o n .  I f  t h e  c h i l d  d i d  n o t seem aware  o f  
e r r o r s  a t  t h e  4 t h  c o r r e c t i o n ,  he was a l lo w e d  t o  c o m p le te  
t h e  t e s t  w i t h o u t  f u r t h e r  i n t e r r u p t i o n  f ro m  th e  E x a m in e r ,  
w h ic h  he u s u a l l y  d i d .
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THE PRESENT STUDY
I .  I n t r o d u c t i o n
I t  i s  t h e  o p i n i o n  o f  t h e  w r i t e r  t h a t  th e  B e n d e r-  
G e s t a l t  T e s t  h a s  l i t t l e  v a lu e  as a s c r e e n in g  t o o l  i n  i t s  
p r e s e n t  f o r m .  A l th o u g h  f o r  th e  p a s t  decade c l i n i c i a n s  
have  u se d  i t  t o g e t h e r  w i t h  o t h e r  t e s t s  i n  d ia g n o s in g  
e m o t io n a l  d i s t u r b a n c e  and c e r e b r a l  d y s f u n c t i o n  i n  c h i l d r e n ,  
t h e y  have  d i f f e r e d  i n  t h e i r  m ethods o f  i n t e r p r e t a t i o n  
and i n  t h e  am ount o f  w e ig h t  t h e y  have g iv e n  t o  th e  
e v id e n c e  p r o v i d e d  b y  t h e  B e n d e r - G e s t a l t . A l th o u g h  many 
p a p e rs  h a ve  b e e n  p u b l i s h e d ,  w i t h  th e  e x c e p t io n  o f  Q uast 
( 8 0 ) ,  t h e r e  ha s  b e e n  a p a u c i t y  o f  c o m m u n ic a t io n  a b o u t 
g e n e r a l  i n t e r p r e t a t i v e  m ethods a p p l i c a b le  t o  d a i l y  w o rk  
i n  e v a l u a t i n g  c h i l d r e n ’ s p r o t o c o l s  i n  p s y c h o d ia g n o s t ic  
t e s t i n g .
The w r i t e r  b e l i e v e s  t h a t  th e  t e s t  has many a s s e ts  
o f  a n  a d e q u a te  s c r e e n in g  te c h n iq u e  i n  i t s  b r e v i t y ,  in n o c u o u s  
c o n t e n t ,  ease  o f  a d m i n i s t r a t i o n  and perm anence as an 
o b j e c t i v e  r e c o r d *  Hence th e  g o a ls  o f  th e  p r e s e n t  s tu d y  
a re  t o  a s c e r t a i n  i f  P a s c a l  and S u t t e l l ’ s m ethod has 
p r a c t i c a l  v a lu e  f o r  use w i t h  c h i l d r e n ;  t o  d e te rm in e  i f  
t h e  B e n d e r - G e s t a l t  can be u t i l i z e d  i n  c o m b in a t io n  w i t h  
t h e  SAET and t h e  TMT; and f i n a l l y ,  t o  a t te m p t  t o  r e f i n e
t h e  t e c h n iq u e  as a s c r e e n in g  t o o l .
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I n  p u r s u i t  of* t h e  l a t t e r ,  th e  w r i t e r  has t r i e d  t o  
i s o l a t e  t h o s e  d e v i a t i o n s  w h ic h  o c c u r  i n  th e  p r o t o c o l s  
o f  e m o t i o n a l l y  d i s t u r b e d  c h i l d r e n  more o f t e n  t h a n  i n  
n o rm a ls ,  and t h o s e  d e v i a t i o n s  w h ic h  are fo u n d  more o f t e n  
i n  o r g a n i c  r e c o r d s  t h a n  i n  r e c o r d s  o f  n o rm a ls  and th e  
e m o t i o n a l l y  d i s t u r b e d .  I t  i s  b e l ie v e d  t h a t  th e s e  a re  
t h e  d e v i a t i o n s  w h ic h  e x p e r ie n c e d  c l i n i c i a n s  i n t e r p r e t  
s u b j e c t i v e l y  w hen e v a l u a t i n g  p r o t o c o l s .  An a t te m p t  has  
b e e n  made t o  s e p a r a te  them  o u t  i n  o r d e r  t o  u t i l i z e  and 
t r a n s m i t  th e  i n f o r m a t i o n .
I I .  S u b je c t s
E a c h  c h i l d  p a r t i c i p a t i n g  i n  th e  p r e s e n t  s tu d y  f u l ­
f i l l e d  t h e  f o l l o w i n g  b a s ic  c r i t e r i a ;  h i s  age f e l l  w i t h i n  
t h e  ra n g e  f r o m  1 0 -0  t h r o u g h  1 4 -1 1  and h i s  I . Q .  was o f  a t  
l e a s t  7 5 ,  w i t h  t h e  m a j o r i t y  o f  s u b je c t s  i n  each  g ro u p  
f a l l i n g  w e l l  w i t h i n  th e  n o rm a l i n t e l l i g e n c e  r a n g e . I t  
was a s c e r t a i n e d  t h a t  e a ch  c h i l d  had had h i s  v i s i o n  t e s t e d  
w i t h i n  t h e  p a s t  tw o  y e a r s ,  and when th e  s i t u a t i o n  a ro s e  
w h e re  a c h i l d  n o r m a l l y  w ore  g la s s e s ,  b u t  t h e y  were 
u n a v a i l a b l e  a t  t h e  t im e ,  t h e  c h i l d  was e x c lu d e d  f ro m  th e  
s t  u d y .
f .
I n  an e f f o r t  t o  s e c u re  th e  c h i l d r e n ’ s e f f o r t s  and 
c o o p e r a t i o n ,  no c h i l d  was i n c lu d e d  i n  any g ro u p  who d i d  
n o t  v o l u n t e e r  t o  p a r t i c i p a t e .  Each  c h i l d  was t e s t e d
1 3 1 .
i n d i v i d u a l l y  b y  th e  w r i t e r ,  w h ic h  r e q u i r e d  a p p r o x im a t e ly  
25 m in u te s  p e r  c h i l d .
T h o ro u g h  n o te s  were  t a k e n  d u r i n g  each  c h i l d ’ s 
p e r fo r m a n c e  o f  th e  B e n d e r - G e s t a l t ,  w h i l e  any  u n u s u a l  
b e h a v io u r  was c a r e f u l l y  n o te d  on th e  SAETand TMT. (See 
T e s t  R e c o rd  i n  % )p e n d ix ]  G ) .
A ,  The N o rm a l g ro u p
The 2 0 0  c h i l d r e n  com pos ing  th e  Normal Group (see  
T a b le  1 )  a l l  a t t e n d e d  p r i v a t e  s c h o o ls ,  co m p re h e n s ive  
s c h o o ls  o r  s e c o n d a ry  m odern  s c h o o ls  i n  th e  London  a r e a .  
T h e y  w e re  t e s t e d  d u r i n g  th e  o r d i n a r y  s c h o o l  day  i n  
p r i v a t e ,  q u i e t  room s p r o v id e d  b y  th e  s c h o o ls .
TABLE 1 
The Norm al Group
C .A , M F T o t a l
1 0 .0 t o 1 0 -1 1 12 27 39
1 1 -0 t o 1 1 -1 1 24 18 42
1 2 -0 t o 1 2 -1 1 17 18 35
1 3 - 0 t o 1 3 -1 1 16 32 48
1 4 -0 t o 1 4 -1 1 17 19 36
T o t a l : 86 114 200
F o l l o w in g  t h e  c o m p le t io n  o f  t e s t i n g  i n  e a ch  c l a s s ,  
t h e  t e a c h e r  was a s ke d  by  th e  w r i t e r  i f  t h e r e  was any
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c h i ld ,  i n  h e r  fo rm  whom she c o n s id e re d  a n u is a n c e  o r  
t r o u b le s o m e  i n  t h e  c la s s ro o m ,  i n  c o m p a r is o n  t o  o t h e r  
members o f  t h e  g r o u p .  I f  th e  t e a c h e r  im m e d ia te ly  named 
a c h i l d ,  i t  was n o te d  b y  t h e  w r i t e r .  H ow ever, i f  i t  
w e re  n e c e s s a r y  f o r  t h e  te a c h e r  t o  s to p  t o  c o n s id e r  t h e  
v a r i o u s  members o f  h e r  c la s s ,  i t  was f e l t  t h a t  t h e  c h i l d  
named d i d  n o t  c o n s t i t u t e  enough o f  a c la s s ro o m  p ro b le m  
t o  be i n c l u d e d  i n  th e  g r o u p .  The f i n a l  N u isance  V a lu e  
g ro u p  c o n s i s t e d  o f  13 c h i l d r e n  o u t  o f  th e  t o t a l  200 i n  
t h e  N o rm a l G ro u p .  (See T a b le  2 ) .  They a re  in c lu d e d  i n  
a l l  s t a t i s t i c s  i n v o l v i n g  th e  Normal Group, a l t h o u g h  f o r  
some p u rp o s e s  i n  t h i s  s tu d y ,  t h e y  c o n s t i t u t e  a s e p a ra te  
g r o u p .
TABLE 2
N u isa n ce  V a lu e  C h i ld r e n  (N orm a l G roup)
(].A. M P T o t a l
1 0 -0 t o 1 0 -1 1 2 2 4
1 1 - 0 t o 1 1 -1 1 3 - 3
1 2 - 0 t o 1 2 -1 1 3 - 3
1 3 -0 t o 1 3 -1 1 1 - 1
1 4 -0 t o 1 4 -1 1 - 2 2
T o t a l : 9 4 13
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B . The E m o t i o n a l l y  D is t u r b e d  g ro u p  
The 60 c h i l d r e n  co m po s in g  t h e  E m o t i o n a l l y  D is t u r b e d  
G roup (se e  T a b le s  3 and 4 ) were o b ta in e d  f ro m  th e  
C h i l d r e n ' s  U n i t  o f  a la r g e  m e n ta l  h o s p i t a l ,  f r o m  S p e c ia l  
C la s s e s  f o r  t h e  E m o t i o n a l l y  D is t u r b e d ,  f ro m  r e s i d e n t i a l  
t r e a t m e n t  c e n t r e s ,  and f ro m  c h i l d r e n ' s  o u t p a t i e n t  
p s y c h i a t r i c  u n i t s  i n  two London  h o s p i t a l s .
TABLE 3
The E m o tio n a lly  D istu rb ed  Group
G .A . M P T o t a l
1 0 -0  t o  1 0 -1 1 8 2 10
1 1 -0  t o  1 1 -1 1 7 5 12
1 2 - 0  t o  1 2 -1 1 9 4 13
1 3 -0  t o  1 3 -1 1 10 1 11
1 4 -0  t o  1 4 -1 1 9 5 14
T o t a l : 43 17 60
TABLE 4
E m o t i o n a l l y  D is t u r b e d  G roup : 
and S c h o o l P lacem en t
T re a tm e n t
P la c e m e n t M P T o t a l
I n s t i t u t i o n a l  r e s i d e n t  
a t t e n d i n g  i n s t i t u t i o n a l  
s c h o o l 18 4 22
O u t p a t i e n t  a t t e n d i n g  
s p e c i a l  c l a s s  f o r  
e m o t i o n a l l y  d i s t u r b e d 9 9 18
O u t p a t i e n t  a t t e n d i n g  
o r d i n a r y  s c h o o l 17 3 20
T o t a l : 44 16 60
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The g ro u p  c a n n o t  be c o n s id e re d  u n i f o r m  e i t h e r  i n  
t h e  s e v e r i t y  o r  d u r a t i o n  o f  t h e i r  i l l n e s s e s ,  . o r  i n  th e  
am ount and  q u a l i t y  o f  t r e a t m e n t  t h e y  have r e c e i v e d .  
F u r t h e r ,  t h e i r  p ro g n o s e s  p r o b a b ly  range  f ro m  p o o r  t o  g o o d .
E a c h  c h i l d  had r e c e iv e d  a p s y c h o d ia g n o s t ic  e v a l u a t i o n  
and had  b e e n  se e n  b y  a p s y c h i a t r i s t  a t  th e  t im e  he was 
se e n  b y  t h e  w r i t e r .  As w i t h  th e  Normal G roup, no c h i l d  
was t e s t e d  u n le s s  he had  a g re e d  t o  p a r t i c i p a t e .  No c h i l d  
was o v e r t l y  p s y c h o t i c  a t  th e  t im e  o f  t e s t i n g .
C, The C e r e b r a l  D y s f u n c t io n  g ro u p
The C e r e b r a l  D y s f u n c t io n  Group was a much more 
d i f f i c u l t  g ro u p  t o  o b t a i n  t h a n  th e  o t h e r  two g r o u p s .
T h i s  was p r i m a r i l y  due t o  th e  f a c t s  t h a t  f i r s t ,  f o r  th e  
p u rp o s e s  o f  t h e  p r e s e n t  s tu d y ,  th e  w r i t e r  d i d  n o t  w is h  
t o  use a g ro u p  composed c o m p le t e ly  o f  c h i l d r e n  s u f f e r i n g  
e p i l e p s y ;  s e c o n d ,  c h i l d r e n  s u f f e r i n g  se v e re  m o to r  
im p a i r m e n t  w e re  e l i m i n a t e d  i n  th e  C e r e b r a l  P a ls y  G roup , 
and t h i r d ,  t h e  r e q u i r e m e n ts  o f  an IQ  o f  a t  l e a s t  75 a u t o ­
m a t i c a l l y  e l i m i n a t e d  many c h i l d r e n  w i t h  d ia g n o s e d  b r a i n  
dam age .
I n  t h e  p r e s e n t  g ro u p  o f  39 c h i l d r e n ,  (see T a b le s  5 
and 6) a l l  o f  t h e  E p i l e p t i c s  have  a b n o rm a l EEGs, th e  
m a j o r i t y  w i t h  f o c a l  l e s i o n s ,  w h i l e  th e  fe w  N e u r o l o g i c a l l y  
Damaged h a ve  known f o c a l  l e s i o n s .  H ow ever, w i t h  th e
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C e r e b r a l  P a l s i e d  c h i l d r e n ,  a l t h o u g h  p s y c h o lo g i c a l  and  
n e u r o l o g i c a l  e v a l u a t i o n s  w ere  a v a i l a b l e ,  n o t  a l l  o f  
t h e  c h i l d r e n  had  b e e n  a d m in i s te r e d  EEGs. F u r t h e r ,  
c o r t i c a l  damage c a n n o t  n e c e s s a r i l y  be i n f e r r e d  f ro m  
m o to r  im p a i r m e n t .  A f u r t h e r  b re a k -d o w n  o f  t h e  C e r e b r a l  
D y s f u n c t i o n  G roup i s  i n c lu d e d  i n  A p p e n d ix  P.
As w i t h  th e  o t h e r  g r o u p s ,  no c h i l d  was t e s t e d  u n le s s  
he v o l u n t e e r e d .  I n  g e n e r a l ,  t h e  t e s t i n g  t o o k  l o n g e r  
w i t h  e a c h  c h i l d  t h a n  w i t h  t h e  o t h e r  tw o  g r o u p s .
The c h i l d r e n  i n  t h i s  g ro u p  w ere  o b t a in e d  f ro m  r e s i ­
d e n t i a l  t r e a t m e n t  c e n t r e s  and s c h o o ls  f o r  e p i l e p t i c s ,  
r e s i d e n t i a l  t r e a t m e n t  c e n t r e s  and s c h o o ls  f o r  c e r e b r a l  
p a l s i e d  c h i l d r e n ,  and f ro m  th e  p s y c h i a t r i c  o u t p a t i e n t  
u n i t  o f  a C h i l d r e n ' s  H o s p i t a l  i n  L o n d o n .
TABLE 5 .
The C e r e b r a l  D y s f u n c t io n  Group
C .A . M P T o t a l
1 0 -0 t o 1 0 -1 1 5 1 6
1 1 -0 t o 1 1 -1 1 6 3 9
1 2 - 0 t o 1 2 -1 1 5 4 9
1 3 — 0 t o 1 3 -1 1 7 - 7
1 4 -0 t o 1 4 -1 1 6 2 8
T o t a l : 29 10 39
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TABLE 6
B re a k -d o w n  o f  C e r e b r a l  D y s f u n c t i o n  Group i n t o  P s y ­
c h i a t r i c  C a t e g o r ie s ,
D ia g n o s t i c  C a t e g o r ie s M P T o t a l
E p i l e p t i c s :  '
1 0 - 0  t o  1 0 -1 1 1 1
1 1 - 0  t o  1 1 -1 1 2 1 3
1 2 -0  t o  1 2 -1 1 3 3
1 3 -0  t o  1 3 -1 1 4 4
1 4 - 0  t o  1 4 -1 1 2 1 3
T o t a l : 11 3 14
C e r e b r a l  P a ls v :
1 0 - 0  t o  1 0 -1 1 3 3
1 1 - 0  t o  1 1 -1 1 3 1 4
1 2 - 0  t o  1 2 -1 1 2 2 4
1 3 - 0  t o  1 3 -1 1 1 — 1
1 4 -0  t o  1 4 -1 1 4 1 5
T o t a l : 13 4 17
N e u r o l o g i c a l  Damage :
1 0 - 0  t o  1 0 -1 1 1 - 1
1 1 - 0  t o  1 1 -1 1 - - —
1 2 -0  t o  1 2 -1 1 - 1 1
1 3 -0  t o  1 3 -1 1 1 - 1
1 4 - 0  t o  1 4 -1 1 - - -
T o t a l : 2 1 3
C o n t r o v e r s i a l  D ia g n o s e s :
1 0 -0  t o  1 0 -1 1 1 - 1
1 1 - 0  t o  1 1 -1 1 1 1 2
1 2 - 0  t o  1 2 -1 1 - 1 1
1 3 - 0  t o  1 3 -1 1 1 - 1
1 4 -0  t o  1 4 -1 1 - - -
T o t a l : 3 2 5
T o t a l  C e r e b r a l  D y s f u n c t i o n  G roup : 29 10 39
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I I I .  The T e s t  B a t t e r y
A .  The S p i r a l  A f t e r e f f e c t  T e s t
Two 6 - i n c h  d i s c s .  S p i r a l  A ( c l o c k w is e )  and S p i r a l
B ( c o u n t e r - c l o c k w i s e ) ,  e a c h  p r o v i d i n g  920 d e g re e s  o f
s p i r a l  and  r e v o l v i n g  a t  78 rpm w ere  used  i n  th e  p r e s e n t
s t u d y .  The s p i r a l  was m o u n te d  o n  a d o u b le  s p r i n g
1
g ram aphone  m o to r ,  w h ic h  f u n c t i o n e d  i n  c o m p le te  s i l e n c e . 
(See P l a t e  2 )  .
F o u r  t r i a l s  w e re  a d m in i s t e r e d  t o  e a c h  S u b je c t ,  e a c h  
t r i a l  r e q u i r i n g  a re s p o n s e  w h i l e  t h e  s p i r a l  was r o t a t i n g  
and a re s p o n s e  im m e d ia t e l y  a f t e r  th e  r o t a t i o n  had  s to p p e d .  
A s c o r e  o f  1 was g i v e n  f o r  e a ch  c o r r e c t  r e s p o n s e ,  w i t h  a 
t o t a l  p o s s i b l e  s c o r e  o f  8 .
E a c h  S u b je c t  Was s e a te d  f a c i n g  t h e  S p i r a l  w h ic h  was 
l o c a t e d  a t  eye  l e v e l  a t  a d i s t a n c e  o f  e x a c t l y  e i g h t  f e e t  
a w a y . The d i r e c t i o n s ,  s p o k e n  i n  e a c h  in s t a n c e  b e f o r e  
a d m i n i s t e r i n g  t h e  A rc h im e d e s  w ere  as f o l l o w s : -
" T h i s  i s  a s p e c i a l  eye  t e s t .  (E ,  p o i n t i n g  t o  th e  
c e n t r e  o f  t h e  d i s c  and t h e n  r o u g h l y  t r a c i n g  t h e  b l a c k  
l i n e  w h i l e  s p e a k in g )  I  am g o in g  t o  s p i n  t h i s  d i s c .  W h i le  
i t  i s  g o in g  a r o u n d ,  I  am g o in g  t o  a s k  y o u  w h a t t h i s  b l a c k  
l i n e  seems t o  be d o in g .  (P a u se ) T h e n , I  am g o in g  t o  
s to p  i t  s p i n n i n g ;  and  im m e d ia t e ly  a f t e r  i t  has  s to p p e d ,
I  am g o in g  t o  a s k  y o u  a g a in  w h a t th e  l i n e  seems t o  be
1 T h i s  e q u ip m e n t  was made t o  th e  w r i t e r ’ s s p e c i f i c a t i o n s  
b y  P a lm e rs  L t d .
(38
P l a t e  a..
TH£. AKCHinBOES SP/RAL
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d o i n g .  L o o k  d i r e c t l y  a t  t h e  c e n t r e  ( p o i n t i n g  a t  b u t t o n )  
and d o n ' t  t a k e  y o u r  e ye s  away even w h i le  s p e a k in g .  Do 
y o u  h a v e  a n y  q u e s t io n s ? "  The E .  answered any q u e s t io n s  
and d i d  n o t  s t a r t  t e s t i n g  u n t i l  s a t i s f i e d  t h a t  t h e  S . was 
p r e p a r e d .
I f  t h e  c h i l d  f a i l e d  th e  f i r s t  t r i a l ,  on  th e  second 
t r i a l  he  was q u e s t io n e d  d i r e c t l y ,  " I s  i t  g e t t i n g  l a r g e r ?  
s m a l l e r ?  o r  does i t  re m a in  th e  same?"
The S u b j e c t ’ s re s p o n s e s  were re c o rd e d  v e r b a t im  o n  
t h e  R e c o rd  S h e e t .  (See A p p e n d ix  G .)
B .  The B e n d e r - G e s t a l t  T e s t  
The B e n d e r - G e s t a l t  T e s t  (see P la te  1) c o n s i s t s  o f  
n in e  w h i t e ,  4 x 6  in c h  c a r d s ,  upon each  o f  w h ic h  i s  p r i n t e d  
a d i f f e r e n t  g e o m e t r ic  f i g u r e .  E ftch d e s ig n  i s  p r i n t e d  i n  
b l a c k  a lo n g  th e  h o r i z o n t a l  a x i s  o f  the  c a r d .  W i t h  th e  
e x c e p t i o n  o f  th e  f i r s t  c a r d ,  w h ic h  i s  l e t t e r e d  " A " ,  th e  
r e m a in in g  e i g h t  c a rd s  a re  numbered f ro m  1 th ro u g h  8 (o n  
t h e  r e v e r s e  s i d e ) •
The S u b je c t ,  s e a te d  a c ro s s  th e  t a b le  f ro m  th e  E x a m in e r ,  
was r e q u e s t e d  t o  co p y  th e  d e s ig n s  on  a q u a r to  s iz e  s h e e t  o f  
w h i t e  p a p e r .  On th e  t a b l e ,  i n  c l e a r  v ie w ,  were a d d i t i o n a l  
p a p e r  and  an e r a s e r ,  w h ic h  th e  S u b je c t  c o u ld  use i f  he 
w is h e d .  The c a r d s ,  w h ic h  had bee n  s ta c k e d  fa c e  down o n  
t h e  t a b l e  i n  f r o n t  o f  th e  E x a m in e r ,  were th e n  p la c e d ,
1 4 0 .
one a t  a t i m e ,  f a c e - u p  b e fo r e  th e  S u b je c t ,  i n  th e  o r d e r  
A t h r o u g h  8 .  E a c h  c a r d  was exposed  f o r  as lo n g  a p e r i o d  as 
t h e  S u b je c t  r e q u i r e d  i n  o r d e r  t o  copy th e  d e s ig n  t o  h i s  
s a t i s f a c t i o n .
R e q u e s ts  f o r  f u r t h e r  d i r e c t i o n s  o r  h e lp  by  th e  
S u b je c t  w e re  re s p o n d e d  t o  i n  a n o n - d i r e c t i v e  m anner, e . g . ,  
" . . . i t ’ s up t o  y o u . "  o r  " w h a te v e r  way you t h i n k  b e s t . "
Space was p r o v id e d  on  th e  Record Sheet f o r  r e c o r d in g  
t im e ,  h a n d e d n e s s ,  and n o te s  on  th e  c h i l d ’ s a p p ro a c h  and 
m a n n e r  o f  r e p r o d u c in g  each  f i g u r e .  Remarks were a ls o  
n o t e d .
C, The T r a i l - M a k i n g  T e s t
The v e r s i o n  o f  th e  TMT used i n  th e  p r e s e n t  s tu d y  i s
a v a r i a t i o n ,  c o n s t r u c t e d  b y  th e  w r i t e r ,  o f  th e  TMT as
u sed  b y  t h e  A d ju t a n t  G e n e r a l ’ s O f f i c e ,  U .S . Army, as 
p a r t  o f  th e  Arm y I n d i v i d u a l  T e s t .
P a r t  A o f  th e  w r i t e r ’ s a d a p t a t io n  c o n s is t s  o f  25
c i r c l e s ,  e a c h  c o n t a i n i n g  a number f ro m  1 t o  25 p la c e d  a t  
random  o n  th e  s h e e t  (See A p p e n d ix  G ) , P a r t  B a ls o  c o n s is t s  
o f  25  c i r c l e s ,  13 c o n t a in i n g  numbers and 12 c o n t a in in g  
t h e  l e t t e r s  A t o  L ,  a ls o  p la c e d  a t  random on  th e  page 
(See A p p e n d ix  G ) .
As an  i n t r o d u c t i o n  to  th e  t a s k ,  th e  S u b je c t  was 
shown a sam p le  s h e e t ,  on  w h ic h  were p r i n t e d  se v e n  c i r c l e s ,  
p la c e d  a t  random , e a ch  c o n t a in i n g  a number f ro m  1 t o  7 .
1 4 1 .
The E x a m in e r ,  a f t e r  s h o w in g  t h i s  t o  th e  S u b je c t ,  s a id ,  
"T h e re  a r e  se v e n  c i r c l e s  on  t h i s  p a p e r .  I  am g o in g  t o  
j o i n  th e m  w i t h  a p e n c i l  i n  th e  same way t h a t  I  w o u ld  
c o u n t  f r o m  one t o  s e v e n . "  The E x a m in e r  th e n  j o in e d  th e  
c i r c l e s  w i t h  a p e n c i l ,  b e g in n in g  w i t h  number 1 and e n d in g  
w i t h  num ber 7 .  The E x a m in e r  t h e n  asked th e  S u b je c t  i f  
he u n d e r s t o o d  and  when a s s u re d ,  p re s e n te d  P a r t  A s a y in g ,  
"Now I  w a n t  yo u  t o  s t a r t  a t  number one ( p o i n t i n g  t o  th e  
c i r c l e  c o n t a i n i n g  th e  number l )  and j o i n  th e  c i r c l e s  on  
t h i s  p a p e r  i n  t h e  same w a y . T h is  t im e  th e r e  a re  t w e n t y -  
f i v e  c i r c l e s . "  A f t e r  th e  S u b je c t  had p la c e d  h i s  p e n c i l  
o n  num ber 1 ,  t h e  E x a m in e r  nodded a p p ro v a l  and s a id ,  "Go
a h e a d . "
The d i r e c t i o n s  f o r  P a r t  B were as f o l l o w s : -  " T h is  
t e s t  i s  m ore d i f f i c u l t .  I t  w i l l  be e a s ie r  i f  you  use a 
r e d  p e n c i l ,  ( h a n d in g  th e  c h i l d  a p e n c i l  w i t h  r e d  le a d )  •
T h i s  t im e  y o u  a re  t o  a l t e r n a t e ,  t h a t  means t o  go b a c k  
and f o r t h ,  b e tw e e n  numbers and l e t t e r s .  I  w i l l  h e lp  you  
g e t  s t a r t e d . "  Here th e  E x a m in e r  showed th e  S u b je c t  th e  
c i r c l e  c o n t a i n i n g  number 1 and asked  h im  t o  p la c e  h i s  
p e n c i l  o n  i t .  The E x a m in e r  th e n  c o n t in u e d ,  "Remember, 
y o u  a r e  t o  go b a c k  and f o r t h  b e tw e e n  numbers and l e t t e r s . . .  
f i r s t  a n u m b e r . .  . t h e n  a l e t t e r . . . t h e n  a n u m b e r . . . t h e n  a 
l e t t e r . . .What w o u ld  t h e  f i r s t  l e t t e r  be?" The c h i l d  
u s u a l l y  i n d i c a t e d  t h e  l e t t e r  A and th e  E x a m in e r  h e lp e d
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h im  t o  d ra w  a l i n e  f ro m  1 t o  A . (H e lp  was th e n  g iv e n  
on  A t o  2 ,  2 t o  B, and B t o  3 ) ,  The c h i l d  was re q u e s te d  
t o  h o l d  h i s  p e n c i l  o n  3 , and when th e  E x a m in e r  was 
s a t i s f i e d  t h a t  t h e  d i r e c t i o n s  were u n d e rs to o d ,  s a id ,  "The 
l a s t  num ber w i l l  be 13 and th e  l a s t  l e t t e r  w i l l  be L .
Go ahead  and  f i n i s h  i t . "
E r r o r s  w e re  p o in t e d  o u t  and h e lp  was g iv e n  t o  t h e  
c h i l d  i n  c o r r e c t i n g  th e m . However, c o r r e c t i o n s  ceased  
b e y o n d  t h e  4 t h  e r r o r .  I f  a c h i l d  were u n a b le  to  com prehend 
t h e  d i r e c t i o n s ,  a s u b s t i t u t e  fo rm  was g iv e n  w h ic h  a lm o s t  
a s s u re d  t h e  c h i l d  s u c c e s s .  (See A p p e n d ix  G) . I n  th e  
s u b s t i t u t e  fo r m  th e  l e t t e r s  were c o lo r e d  re d  and th e  
num bers b l u e .  Few er o f  b o th  were used and th e  c h i l d  was 
a s k e d  t o  f o l l o w  th e  numbers c o n s e c u t i v e ly ,  i . e . ,  "C o n n e c t 
th e m  i n  t h e  same way you  w o u ld  co u n t f ro m  one t o  e i g h t " ,  
f o l l o w e d  b y ,  "Now c o n n e c t  th e  l e t t e r s  i n  th e  same way you  
w o u ld  sa y  t h e  a lp h a b e t  f ro m  A t o  G ."
I n  s i t u a t i o n s  w here  th e  s u b s t i t u t e  fo rm  was used , 
t h e  S u b je c t  r e c e i v e d  a s c o re  o f  6 ( e r r o r s )  on  th e  TMT.B.
The t e s t s  w ere  a d m in is te r e d  i n  th e  f o l l o w i n g  o r d e r ;  
SAET, B e n d e r - G e s t a l t ,  and TMT. The SAET was g iv e n  f i r s t  
b e ca u s e  t h e  p re s e n c e  o f  th e  s m a l l  box i n  w h ic h  th e  
a p p a r a tu s  was e n ca se d  a ro u s e d  c u r i o s i t y  and p o s s i b l y  
a n x i e t y  i n  t h e  c h i l d ,  w h ic h  w o u ld  p o s s ib l y  have i n t e r f e r e d
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w i t h  t h e  p e r fo rm a n c e  o n  th e  o t h e r  t e s t s  i f  a l lo w e d  to  
c o n t i n u e .  The B e n d e r - G e s ta l t  was second because t h e  
b la n k  p a p e r ,  p e n c i l s  and e r a s e r  were a ls o  i n  p l a i n  s i g h t .  
A l s o ,  s in c e  t h e  m a jo r  p o r t i o n  o f  t h i s  re s e a rc h  i s  d e v o te d  
t o  t h e  B e n d e r - G e s t a l t ,  t h e  E x a m in e r  was a n x io u s  t o  have  
i t  c o m p le te d  b e f o r e  e x p o s in g  th e  c h i l d  t o  th e  TMT, w h ic h  
i n  some in s t a n c e s  c o u ld  be d i s c o u r a g in g .
The t e s t s  seemed t o  have h ig h  i n t e r e s t  v a lu e  f o r  t h e  
c h i l d r e n  i n  t h a t  t h e y  were  n o t  e a s i l y  d i s t r a c t e d  f ro m  
them  and no c h i l d  r e f u s e d  t o  a t te m p t  o r  t o  c o m p le te  them  
t o  th e  b e s t  o f  h i s  a b i l i t y .  Each  c h i l d  i n  th e  p o p u la t io n s  
s t u d i e d  c o m p le te d  a l l  t h r e e  t e s t s ,  a l th o u g h  i n  a few  
in s t a n c e s  i t  was n e c e s s a ry  t o  u t i l i z e  th e  s u p p le m e n ta l  
fo rm  f o r  t h e  TM T-B,
1 4 4 .
C h a p te r  6
THE RESULTS O B T A I^ D  WITH THE PASCAL-SUTTELL 
SCORING iVlETHOD, THE SAET AND THE TMT.
I . I n t r o d u c t i o n
F o l l o w in g  th e  ,a d m i n i s t r a t i o n  o f  t h e  t e s t  b a t t e r y  
t  he
t o / t h r e e  g r o u p s ,  th e  B e n d e r - G e s ta l t  p r o t o c o l s  w ere  s c o re d  
b y  th e  P a s e a l - S u t t e 11 m ethod w h ic h  p ro d u c e d  raw s c o r e s ;  
t h e  SAET was s c o re d  on  th e  e ig h t  c r e d i t  b a s is  p r e v i o u ^ y  
d e s c r i b e d ,  i . e . ,  tw o  t r i a l s  on  S p i r a l  A and tw o  t r i a l s  on  
S p i r a l  B w i t h  c r e d i t s  f o r  b o th  r o t a t i n g  and n e g a t iv e  a f t e r ­
im a g e s  f o r  e a c h  s p i r a l ;  and th e  TMT was s c o re d  o n  th e  
num ber o f  e r r o r s  o b t a in e d  on  P a r t  A, and on  a 0 t o  6 
s c o r e  o n  P a r t  B .
The s c o re s  o b t a in e d  f o r  ea ch  t e s t  were  t h e n  t r e a t e d  
s t a t i s t i c a l l y  i n  o r d e r  t o  d e te rm in e  th e  a b i l i t y  o f  ea ch  
t e s t  t o  d i s c r i m i n a t e  b e tw e e n  i n d i v i d u a l s  and b e tw e e n  
g r o u p s ;  t e s t s  were made f o r  m a t u r a t i o n a l  f a c t o r s ;  and 
f i n a l l y ,  a t t e m p ts  were made t o  d e te rm in e  i f  a ny  o f  th e  
t e s t s  o r  p a r t s  o f  t h e  t e s t s  c o u ld  be s e p a ra te d  o u t  t o  be 
used  i n  c o m b in a t io n  w i t h  o t h e r  p a r t s  i n  an e f f o r t  t o  
c r e a t e  a s i m i l a r  t e s t  b a t t e r y  s c o re d  by d i f f e r e n t  m e th o d s .
The f i n d i n g s  w i l l  be c o n s id e re d  i n  th e  f o l l o w i n g  
o r d e r :  t h e  S p i r a l  A f t e r e f f e c t  T e s t ,  th e  T r a i l  M a k in g
T e s t ,  and  t h e  B e n d e r - G e s ta l t  T e s t .
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I I . R e s u l t s
A . The SAET
W h i le  s i g n i f i c a n t  d i f f e r e n c e s  were o b ta in e d  b e tw e e n  
t h e  means o f  t h e  e x p e r im e n t a l  g ro u p s ^  (see T ^ b le  8 ) ,  th e  
o v e r l a p  b e tw e e n  t h e  g ro u p s  was to o  la r g e  i n  b o th  d i r e c t i o n s  
t o  w a r r a n t  th e  use o f  th e  SAET as an i n d i v i d u a l  s c r e e n in g  
t e s t  (See F i g . l ) . A l th o u g h  d i r e c t  q u e s t io n s  g i v i n g  th e  
c h i l d  a c h o ic e  o f  d e s c r i p t i v e  l a b e l s  f o r  th e  a f t e r e f f e c t  
w e re  a s k e d  i n  e a c h  case on  th e  second t r i a l ,  o n l y  78% 
o f  th e  200  c h i l d r e n  i n  th e  Normal Group o b ta in e d  8 s c o re s  
( a l l  e f f e c t s  and a f t e r e f f e c t s  c o r r e c t l y  r e p o r t e d ) ,  w h i l e  
26% o f  th e  c h i l d r e n  d ia g n o s e d  as s u f f e r i n g  some d e g re e  o f  
c e r e b r a l  d y s f u n c t i o n  a c h ie v e d  t h i s  s c o r e .  Because o f  t h i s  
f i n d i n g ,  one q u e s t io n s  th e  s ta te m e n t  i n  th e  S p i r a l  A f t e r ­
e f f e c t  M a nu a l (6 6 )  t h a t ,  "A ny  s u b je c t  who i s  u n a b le  t o  
p e r c e i v e  t h e  a f t e r e f f e c t  o f  even  one o f  th e  e ig h t  t r i a l s
s h o u ld  be c o n s id e r e d  as p r o b a b ly  h a v in g  i n t r a - c r a n i a l  
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p a t h o l o g y . "  The M anua l c o n t in u e s  t h a t  i l l n e s s ,  
p a r t i c u l a r l y  when f e v e r  i s  p r e s e n t ,  se ve re  v i s u a l  
d i f f i c u l t i e s ,  s e v e re  d e p re s s e d  s t a t e s ,  p a r a n o id  c o n d i t i o n s ,  
p o o r  a t t e n t i o n  sp a n , and d i s t r a c t i o n  d u r in g  th e  s t im u lu s  
p r o c e s s  w o u ld  a c c o u n t  f o r  n o rm a ls  and f u n c t i o n a l  cases  
o c c a s i o n a l l y  f a i l i n g  to  p e r c e iv e  one o r  more o f  th e  a f t e r ­
e f f e c t s .  I t  s h o u ld  be r e i t e r a t e d  t h a t  th e  c h i l d r e n  i n
1 F o r  Means and S ta n d a rd  D e v ia t io n s  o f  Groups on  t h e  SAET, 
see T a b le  7 .
2 p . 6 .
N i  3 -9V J .h J 3  0 ^ 3 d
146.
TABLE 7
Means and S tandard  D e v ia t io n s  o f  
Groups on th e  -SÀÊT". ' .
Group N Mean S .D.
Normal 200 7.51 1 .11
E m o t io n a l l y  d is tu r b e d 60 6.83 1 • 51
C e re b ra l  d y s f u n c t io n 39 4 .89 2 .32
TABLE 8
D i f f e r e n c e  between mean SAETScores 
o f  th e  Groups.
Groups Value o f  t
C e re b ra l  D y s fu n c t io n  and 
Normal 6.84 4 .0 0 1
C e re b ra l  D y s fu n c t io n  and
E m o t io n a l l y  D is tu rb e d 4 .57 < .0 0 1
Normal and E m o t io n a l ly  
D is tu r b e d 3.23 < .0 1
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th e  Normal Group o f  th e  p re s e n t  s tu d y  were no t m e n ta l ly  
r e ta r d e d ;  were f r e e  from  severe v is u a l  d i f f i c u l t i e s ,  and 
were t e s t e d  i n  q u ie t ,  i s o la t e d  rooms d u r in g  th e  course 
o f  th e  norm a l s ch o o l day . The l a s t  suggests  th e  absence 
o f  I l l n e s s  i n  th e  m a jo r i t y  o f  cases. Thus, th e  q u e s t io n  
a r i s e s  w h e th e r  o r  n o t sco res  o f  6 o r  7 are no t p o s s ib le  
a r t i f a c t s ,  as i s  a ls o  suggested  i n  th e  Manual, r a t h e r  
th a n  i n d i c a t i o n s  o f  p ro b a b le  i n t r a - c r a n i a l  p a th o lo g y .
I f  one can assume th a t  an approx im a te  10% o f  c h i l d r e n  
w i t h i n  th e  norm a l sch o o l p o p u la t io n  are s u f f e r i n g  some 
degree  o f  in a d e q u a te  a d ju s tm e n t p o s s ib ly  c o n t r i b u t i n g  
t o  t r a n s i e n t  e m o t io n a l  f a c t o r s ,  i n t e r m i t t e n t  la p s e s  o f  
a t t e n t i o n  and easy d i s t r a c t a b i l i t y ,  i t  i s  d o u b t fu l  t h a t  
th e s e  w o u ld  a l l  be screened by the  SAET, and i f  th e y  w e re , 
i t  w o u ld  s t i l l  be necessa ry  t o  account f o r  th e  re m a in in g  
1 2%.
I n  th e  E m o t io n a l ly  D is tu rb e d  Group 56% o f  th e  c h i l d r e n  
o b ta in e d  a p e r f e c t  s c o re ,  o r  8, w h i le  25% o f  them re c e iv e d  
a sc o re  o f  5 o r  b e lo w .  A lth o u g h  one would  have cause to  
s u s p e c t  t h a t  und iagnosed c e re b ra l  d y s fu n c t io n  i s  p o s s ib ly  
more p r e v a le n t  among e m o t io n a l ly  d is tu r b e d  c h i l d r e n  th a n  
among n o rm a ls ,  t h i s  pe rce n ta g e  to o ,  seems u n d u ly  h ig h .
B la u  and S c h a f f e r  ( l l )  and Hanvik e t  a l .  (45) c o n s e r v a t i v e ly  
e s t im a te  t h a t  c e r e b r a l  d y s fu n c t io n  o ccu rs  i n  a p p ro x im a te ly  
10% o f  th e  in ta k e  i n  C h i ld  Guidance C l i n i c s .  Thus, th e
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E m o t io n a l l y  D is tu rb e d  G roup 's  25^ seems f a r  ou t o f  l i n e .
-(■gee- ' E-lg wyO' ~3)-.
A l th o u g h  a d i f f e r e n c e  was observed  between th e  means4 i
o f  the  10 and 1 1 - y e a r - o ld  normal g rou p s , t h i s  was i n  th e  
w rong  d i r e c t i o n  t o  suggest the  in f lu e n c e  o f  m a tu r a t io n a l  
f a c t o r s ,  and th e  d i f f e r e n c e s  between th e  age g roups from  
10 th ro u g h  14 y e a rs  ( e x c lu d in g  11 y e a r - o ld s )  were not 
s i g n i f i c a n t * ^  X ).
S in ce  th e  d i f f e r e n c e  between th e  means o f  th e  C e re b ra l  
D y s fu n c t io n  and th e  Normal Groups was s i g n i f i c a n t  a t  th e  .1% 
l e v e l  and s in c e  th e  mean score  f o r  th e  C e re b ra l D y s fu n c t io n  
Group was 4 .8 9 ,  a score o f  4 o r  be low  on th e  SAET was r e ta in e d  
as an i te m  t o  be f u r t h e r  e v a lu a te d  i n  a s c re e n in g  b a t t e r y  f o r  
c e r e b r a l  d y s f u n c t io n  w h ich  w i l l  be d iscu sse d  i n  C hap te rs  7 
and 8 .
B . The TMT
Of th e  two s c o ra b le  s e c t io n s  o f  th e  TMT, P a r t  A and 
P a r t  B, o n ly  P a r t  B was found t o  d is c r im in a te  s i g n i f i c a n t l y  
be tw een  th e  C e re b ra l  D y s fu n c t io n  and Normal as w e l l  as 
be tw een  th e  C e re b ra l D y s fu n c t io n  and E m o t io n a l ly  D is tu rb e d  
G ro u p s . As w i t h  th e  SAET, th e  d i f f e r e n c e  between th e  
means o f  b o th  th e  C e re b ra l D y s fu n c t io n  and Norm als , and 
C e re b ra l  D y s fu n c t io n  and E m o t io n a l ly  D is tu rb e d  Groups 
was s i g n i f i c a n t  a t  th e  .1% l e v e l .  Y e t ,  o v e r la p  was to o
g r e a t  i n  b o th  d i r e c t i o n s  t o  c o n s id e r  th e  t e s t  f o r ___________
1 Mean v a lu e s  f o r  ages 1 C, 11, 12, 13 and 14 were 6 .8 4 ,
6 .1 2 ,  7 .7 1 ,  7 .7 0  and 7 .5 5  r e s p e c t i v e l y .
i (\‘ " i »
» 2  % »
1 -t--'i—f
Ui
i3 T g w j^
149
i n d i v i d u a l  p r e d i c t i o n  p u rp o se s  '(See T a b le s  9, 10 and 
F i g . 5 ) .
H ow ever, i n  c o n t r a s t  t o  th e  SAET, no s i g n i f i c a n t  
d i f f e r e n c e  was o b ta in e d  between th e  means o f  th e  E m o t io n a l l y  
D is t u r b e d  and Normal Groups, s u g g e s t in g  t h a t  th e  TMT.B was 
t a p p in g  f a c t o r s  r e l a t e d  o n ly  t o  th e  group d iagnosed  as 
s u f f e r i n g  some d e g re e  o f  c e r e b r a l  d y s f u n c t io n ,  and p r e s e n t  
t o  o n l y  a s m a l l  d e g re e ,  i f  a t  a l l ,  i n  th e  E m o t io n a l l y  
D is t u r b e d  and Normal G roups. T h is  i s  i l l u s t r a t e d  by  th e  
f a c t  t h a i f  49% o f  th e  C e re b ra l  D y s fu n c t io n  Group made a 
s c o re  o f  6 (maximum number o f  e r r o r s ) ,  w h i le  o n ly  3.5% 
o f  th e  Norm al Group and 10% o f  th e  E m o t io n a l l y  D is tu r b e d  
Group o b ta in e d  t h i s  s c o re .  Thus, a l th o u g h  th e  TMT, p e r  se , 
p ro v e d  o f  l i t t l e  v a lu e  f o r  i n d i v i d u a l  s c re e n in g  p u rp o se s  
i n  t h a t  51% o f  th e  C e re b ra l  D y s fu n c t io n  Group were m is -  
e l a s s i f i e d ,  a 6 s c o re  on P a r t  B was r e ta in e d  as a supp lem en t 
and c o u n te r - b a la n c e  i te m  to  th e  4 sco re  on th e  SAET i n  a 
p ro p o s e d  s c r e e n in g  b a t t e r y  f o r  c e r e b r a l  d y s f u n c t i o n .
TABLE 9
Means and SDs o f  Groups on TMT_B.
Group N Mean S .D .
Norm al 200 1 .2 5 1 .5 0
E m o t io n a l l y  D is tu r b e d 60 1 .7 3 2 .0 6
C e r e b r a l  D y s fu n c t io n 39 3 .84 2 .3 3
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TABLE 10 .
D i f f e r e n c e  be tw een  mean TMT-B S co res  o f
th e  Groups
Groups
V a lue  
o f  t P
C e r e b r a l  D y s f u n c t io n  and Normals 6.60 <r .001
C e r e b r a l  D y s f u n c t io n  and
E m o t i o n a l l y  D is tu r b e d 4.55 < .0 0 1
N orm a ls  and E m o t io n a l l y  D is tu r b e d 1 .6 6 > .0 5
I n  a d d i t i o n ,  th e  TMT p r o t o c o l  p rod u ce d  i n  a number 
o f  i n s t a n c e s  a f r a g m e n t a t i o n  phenomenon i n  i t s  r e p r o d u c t i o n  
w h ic h  o c c u r r e d  o n ly  w i t h  c h i l d r e n  i n  th e  C e re b ra l  D y s f u n c t io n  
Group (See P la t e s  36 and 37) . T h is  p ro v e d  t o  be s i g n i f i c a n t  
a t  th e  .1% l e v e l  and was a ls o  r e t a in e d  f o r  f u r t h e r  u s e .
F o r  w an t o f  a n o th e r  te rm ,  t h i s  phenomenon i s  r e f e r r e d  t o  
as ’ F r a g m e n ta t io n  TMT A o r  i n  t h i s  t h e s i s .
C. The B e n d e r - G e s ta l t  T e s t  as Scored  b y  th e  
P a s c a l - S u t t e l l  M ethod ^
1 ,  Age E f f e c t
The s c o re s  o f  th e  Normal Group e x h i b i t e d  a m arked age 
e f f e c t  a t  th e  10 and 11 y e a r  l e v e l s ,  w i t h  a d e c l in e  i n  
s c o re s  b e g in n in g  a t  age 12 w h ic h  c o n t in u e d  t o  d e c re a se  
t h r o u g h  age 1 4 .  The o n ly  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  th e
means when com pared a t  each  age l e v e l  was fo u n d  be tw e e n____
1 The w r i t e r ,  h a v in g  s c o re d  th e  25 p r a c t i c e  r e c o r d s  i n  
P a s c a l  and S u t t e l l ’ s M anua l, o b ta in e d  a c o e f f .  o f  r e l . 
o f  .91  w i t h  t h e i r  s c o re s  on th e  20 r e m a in in g  r e c o r d s .
I 5 0 A
'0.1
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t h e  e le v e n  and t w e l v e - y e a r - o l d s .  (See T a b le s  11 and 12) 
U n f o r t u n a t e l y ,  P a s c a l and S u t t e l l ' s  e x p e r im e n ta l  g ro u p  
o f  n o rm a l c h i l d r e n  ra n g e d  i n  age fro m  6 -3  y e a rs  t o  9—3 y e a rs  
and t h e i r  a d u l t  g ro u p  s t a r t e d  a t  15 y e a rs ,  w h ic h  o f f e r s  no 
o p p o r t u n i t y  f o r  co m p a r is o n  w i t h  the  p re s e n t  d a ta .  How ever, 
w i t h  t h e i r  s m a l l  g ro u p s  o f  young c h i ld r e n ^  th e y  o b ta in e d  a 
n e g a t iv e  c o r r e l a t i o n  o f  .58 be tw een B e n d e r -G e s ta l t  raw 
s c o re  and age i n  m o n th s .
TABLE 11
Means and S ta n d a rd  D e v ia t io n s  o f  Normal 
Age G roups s c o re d  by  P a s c a l - S u t t e l l
m e thod .
Group N Mean S .D .
T e n  Y e a rs 39 4 2 .5 6 1 4 .6 6
E le v e n  Y e a rs 42 4 1 .0 5 1 1 .8 0
T w e lv e  Y e a rs 35 33 .57 1 0 .6 0
T h i r t e e n  Y e a rs 48 31 .5 8 9 .7 3
F o u r te e n  Y e a rs 36 2 8 .2 5 9 .8 9
1 20 c h i l d r e n  ages 6 -3  t o  7 - 1 ,  14 c h i l d r e n  ages 7 -2  t o
8 - 2 ,  12 c h i l d r e n  ages 8 -3  t o  9 - 0 .
1 5 2 .
table 12
S i g n i f i c a n c e  o f  D i f f e r e n c e  be tw een  Mean 
P a s c a l - S u t t e l l  Raw Scores a t  P ro g re s s iv e  Age
L e v e l s .
Age L e v e ls V a lue  
o f  t
P
Ten Y e a rs  and E le v e n  Years .24 —
E le v e n  and T w e lve  Years 2 .8 9 01
T w e lv e  and T h i r t e e n  Y ears .86 -
T h i r t e e n  and F o u r te e n  Years 1 .5 2 -
2 .  The N orm al and E m o t io n a l l y  D is tu r b e d  Groups 
The mean raw s c o re  f o r  th e  Normal Group o b ta in e d  
i n  th e  p r e s e n t  s tu d y  was 3 5 .5 5  w i t h  a s ta n d a rd  d e v i a t i o n  
o f  1 2 .7 3 ,  w h i l e  th e  mean sco re  f o r  th e  E m o t io n a l l y  
D is t u r b e d  Group was 5 2 .3 3  w i t h  a s ta n d a rd  d e v i a t i o n  o f  
2 2 .9 5  (See T a b le  1 3 ) .
A l t h o u g h  th e  d i f f e r e n c e  be tw een  th e  means o f  th e  
N orm a l and E m o t io n a l l y  D is tu rb e d  Groups was s i g n i f i c a n t  
a t  th e  . 1 ^  l e v e l ,  (see T a b le  14) o v e r la p  was v e r y  g r e a t ,  
as i s  d e m o n s t ra te d  b y  th e  f a c t  t h a t  10.5% o f  th e  Norm als  
o b t a in e d  s c o re s  a t  o r  above th e  mean o f  th e  E m o t io n a l l y  
D is t u r b e d  G roup, w h i le  35.6% o f  th e  E m o t io n a l l y  D is tu r b e d  
o b t a in e d  s c o re s  a t  o r  b e lo w  th e  Normal mean.
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TABLE 15
Means and S ta n d a rd  D e v ia t io n s  o f  Groups 
S c o re d  b y  P a s c a l - S u t t e l l  M ethod
G roup N Mean S .D .
Norm al 200 3 5 .5 5 1 2 .7 3
E m o t i o n a l l y  D is tu r b e d  60 5 2 .3 3 2 2 .9 5
C e r e b r a l  D y s f u n c t io n  39 8 3 .9 8 3 3 .8 8
TABLE 14
D i f f e r e n c e  Between Mean P a s c a l - S u t t e l l  Raw 
S cores  o f  th e  Groups
Groups V a lu e  
o f  t
P
N orm a ls  and E m o t io n a l l y  D is tu r b e d 5 .5 1 < .0 0 1
N orm a ls  and C e r e b r a l  D y s fu n c t io n 8 .6 9 < .001
C e r e b r a l  D y s f u n c t io n  and
E m o t io n a l l y  D is tu r b e d 5 .0 8 < .0 0 1
3 .  The Normal and C e re b ra l  D y s fu n c t io n  Groups 
The mean s c o re  f o r  th e  C e re b ra l  D y s f u n c t io n  g ro u p  
was 8 3 .9 8  w i t h  a s ta n d a rd  d e v i a t i o n  o f  3 3 .8 8 .  The 
d i f f e r e n c e  b e tw e e n  th e  Normal and C e re b ra l  D y s fu n c t io n  
means was s i g n i f i c a n t  a t  th e  .1% l e v e l .  A l th o u g h  1 0 .3 /*  
o f  t h e  C e r e b r a l  D y s f u n c t io n  Group s c o re d  a t  o r  b e lo w  
th e  mean o f  th e  Normal G roup, none o f  t h e  Norm als  o b ta in e d
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s c o re s  a t  o r  above th e  O rg a n ic  mean, w h ic h  s u g g e s ts  t h a t  
th e  te c h n iq u e  i s  more e f f e c t i v e  i n  d i s c r i m i n a t i n g  b e tw e e n  
C e r e b r a l  D y s f u n c t io n  and Normals th a n  be tw een  E m o t io n a l l y  
D is t u r b e d  and N o rm a ls .
4 .  The C e re b ra l  D y s fu n c t io n  and E m o t io n a l l y
D is tu r b e d  Groups
I n  th e  c o m p a r is o n  o f  th e  C e re b ra l  D y s f u n c t io n  s c o re s  
w i t h  th o s e  o f  t h e  E m o t io n a l l y  D is tu r b e d ,  th e  d i f f e r e n c e  
b e tw e e n  t h e  means o f  th e  tw o g ro u p s  was a ls o  s i g n i f i c a n t  
a t  t h e  .1% l e v e l ,  a l th o u g h  2d% o f  th e  C e re b ra l  D y s f u n c t io n  
G roup o b t a in e d  s c o re s  a t o r  b e lo w  th e  E m o t io n a l l y  D is t u r b e d  
mean, w h i l e  1 0 ^  o f  th e  E m o t io n a l l y  D is tu r b e d  Group 
o b t a in e d  s c o re s  a t  o r  above th e  C e re b ra l  D y s f u n c t io n  Group 
mean, w h ic h  s u g g e s ts  t h a t  t h e r e  i s  t o o  much o v e r la p  f o r  
th e  t e c h n iq u e  t o  be e f f e c t i v e  i n  t h i s  a re a  f o r  i n d i v i d u a l  
s c r e e n in g  p u r p o s e s .
5 .  I n d i v i d u a l  D i s c r im i n a t i o n
When e v a lu a t i n g  P a s c a l and S u t t e l l ’ s m ethod f o r  
i n d i v i d u a l  p r e d i c t i o n  p u rp o s e s ,  c u t t i n g  s c o re s  were 
e s t a b l i s h e d  f o r  th e  E m o t io n a l l y  D is tu r b e d  Group and f o r  
th e  C e r e b r a l  D y s f u n c t io n  G roup .
I n  t h e  c o n s id e r a t i o n  o f  th e  E m o t io n a l l y  D is tu r b e d  
G ro u p , th e  b e s t  c u t t i n g  s c o re  was fo u n d  t o  be 4 4 .  When 
t h i s  was a p p l i e d ,  45 o r  22 .5%  o f  th e  Normal Group s c o re d
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a t  o r  above th e  c u t ,  w h i le  21 o r  35a  o f  th e  E m o t io n a l l y  
D is t u r b e d  Group f e l l  b e low  i t .  The t o t a l  l o s s  was 66 
s u b je c t s  o r  an a ve rage  m i s c l a s s i f i c a t i o n  o f  2 8 .8 % o f  th e  
co m b ine d  p o p u la t i o n s .  (See A p p e n d ix  H)
S in c e  th e  d i f f e r e n c e  be tw een  th e  means o f  th e  11 
and 1 2 - y e a r - o ld s  was s i g n i f i c a n t  a t  th e  1% l e v e l ,  a 
f u r t h e r  a t te m p t  was made t o  r e f i n e  th e  te c h n iq u e  by  com­
b i n i n g  t h e  10 and H - y e a r - o l d s  and a p p ly in g  a s e p a ra te  
c u t t i n g  s c o r e ,  and b y  c o m b in in g  th e  12 , 13 and 1 4 - y e a r -  
o ld s  f o r  th e  same p u rp o s e .  N e i t h e r  one o f  th e s e  e f f o r t s  
o b t a in e d  a c u t t i n g  sc o re  more e f f e c t i v e  t h a n  th e  c u t  o f  
44 f o r  th e  t o t a l  g ro u p .
The r e s u l t s  were c o n s id e r a b ly  b e t t e r  when th e  b e s t  
c u t t i n g  s c o r e ,  o r  59, was a p p l ie d  t o  th e  C e r e b r a l  D y s f u n c t io n  
G ro u p .  A t  t h i s  c u t  o n l y  10 o r  5% o f  th e  N orm als  were  m is -  
c l a s s i f l e d ,  w h i le  9 o r  23% o f  th e  C e re b ra l  D y s f u n c t io n  
Group f e l l  b e lo w  th e  s c o r e .  The t o t a l  m i s c l a s s i f i c a t i o n  
was 19 o r  an ave ra g e  o f  14 .03% . Thus th e  a b i l i t y  o f  th e  
P a s c a l - S u t t e l l  s c o r in g  m ethod i n  i n d i v i d u a l  p r e d i c t i o n  
b e tw e e n  C e r e b r a l  D y s fu n c t io n  and Norm als i s  f a r  s u p e r i o r  
t o  i t s  a b i l i t y  t o  d i s c r im in a t e  be tw een  E m o t io n a l l y  
D is t u r b e d  and N o rm a ls .
I l l , D is c u s s io n
I n  c o n s id e r in g  th e s e  f i n d in g s  p ro d u c e d  by  th e
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P a s c a l - S u t t e l l  m e thod , i t  i s  th e  o p in io n  o f  th e  w r i t e r ,  
u n s u p p o r te d  by  e x p e r im e n ta l  e v id e n c e ,  t h a t  as many as 
a t h i r d  o f  t h e  i te m s  s c o re d  b y  P a s c a l and S u t t e l l  c o u ld  
be e l im i n a t e d  w i t h  l i t t l e  s a c r i f i c e  o f  th e  d i s c r i m i n a t o r y  
p o w e r  o f  th e  te c h n iq u e .  A l th o u g h  t h e i r  m e thod , p e r  se , 
i s  an im p ro ve m e n t i n  t im e  in v o lv e d  on B i l l i n g s l e a ’ s 
s c o r in g  s y s te m , and le s s  n e b u lo u s  and e a s ie r  t o  s c o re  t h a n  
G o b e tz ’ s and H u t to s ,  i t  n e v e r th e le s s  re m a in s  t im e  co n su m in g , 
i n c o n s i s t e n t  and vague i n  s c o r in g  d i r e c t i o n s ,  and le a v e s  
much t o  be d e s i r e d  as a c l i n i c a l  t o o l .
I t  i s  f u r t h e r  o p in e d  by  th e  w r i t e r  t h a t ,  a l t h o u g h  
t h e  m e thod  e v a lu a te s  105 i t e m s ,  P a s c a l and S u t t e l l  have 
m is s e d  s i g n i f i c a n t  a re a s  p r o v id e d  by th e  p r o t o c o l ,  w h ic h  
p o s s i b l y  have more s e n s i t i v e  d i s c r i m i n a t o r y  c a p a c i t y  t h a n  
th o s e  t h e y  a re  m e a s u r in g .  I n  s h o r t ,  i t  i s  b e l ie v e d  t h a t  
a b r i e f e r  s c a le  composed o f  fe w e r  and more p o w e r fu l  i t e m s ,  
i n c l u d i n g  a few  o f  P a s c a l and S u t t e l l ' s  and a few  com­
b i n a t i o n s  o f  o t h e r s ,  c o u ld  d i s c r im in a t e  a t l e a s t  as w e l l  
and p o s s i b l y  w i t h  more s e n s i t i v i t y  th a n  P a s c a l and 
S u t t e l l ' s  m e th o d .  Two s c o r in g  sys tem s w h ic h  p a r t i a l l y  
f u l f i l l  th e s e  needs a re  p ro p o se d  i n  th e  f o l l o w i n g  s e c t i o n .
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C h a p te r  7 
PROPOSED SCREENING SCALES
S c re e n in g  S c a le  A (E m o t io n a l  D is tu r b a n c e )
S c re e n in g  S c a le  B ( N e u r o lo g ic a l  R e f e r r a l )
I .  I n t r o d u c t i o n
I n  a d d i t i o n  t o  th e  c r i t e r i a  p ro p o s e d  by  A rm ita g e  ( s ) ,  
i t  w o u ld  seem t h a t  a r e q u ire m e n t  o f  any s c r e e n in g  t e s t  t o  
be used w i t h  e m o t io n a l l y  d i s t u r b e d  o r  b ra in -d a m a g e d  
c h i l d r e n ,  w o u ld  be t o  g a in  th e  maximum n e c e s s a ry  i n f o r m a t i o n  
i n  th e  m inimum amount o f  t im e .  T h is  i s  n o t o n l y  i n  th e  
i n t e r e s t  o f  th e  c h i l d ,  b u t  a ls o  o f  th e  E x a m in e r  f o r  whom a 
g r e a t  p o r t i o n  o f  th e  t e s t i n g  p ro c e s s  i s  d e v o te d  t o  f o l l o w -  
up s c o r i n g ,  i n t e r p r e t a t i o n  and w r i t i n g  o f  th e  r e p o r t .
I n  a c l i n i c a l  s e t t i n g ,  s c re e n in g  can som etim es be 
d i f f i c u l t  s in c e  c h i l d r e n  w i t h  seve re  b r a i n  damage o r  
w i t h  p s y c h i a t r i c  s t a t e s  have u s u a l l y  been r e c o g n iz e d  and 
c a re d  f o r  b e f o r e  th e  age o f  t e n  y e a r s .  Thus a number o f  
b o r d e r - l i n e  cases  i n  th e  t e n  th ro u g h  f o u r t e e n - y e a r  age 
g ro u p s  o f t e n  a p p e a r  as c l i n i c  r e f e r r a l s .  Hence, t h e r e  
i s  a need f o r  a s c r e e n in g  t e s t  w h ic h  i s  b r i e f  enough t o  
be used as an i n d i v i d u a l  u n i t  i n  o r d e r  t o  i n d i c a t e  what 
f u r t h e r  t e s t i n g  i s  t o  be done , o r  t o  be in c lu d e d  as p a r t  
o f  th e  p s y c h o d ia g n o s t ic  b a t t e r y  as f u r t h e r  w e ig h t  to  th e  
f i n d i n g s .
1 58 .
The w r i t e r  p ro p o s e s  tw o methods o f  u t i l i z i n g  th e  
same d a ta  i n  s c a le s  t h a t  a re  b r i e f  and e asy  t o  s c o r e . The 
f i r s t .  S c re e n  S c a le  A (E m o t io n a l  D is t u r b a n c e ) ,  i s  p ro p o s e d  
as a m e th o d  o f  d e te r m in in g  th e  p re se n ce  and p o s s i b l y ,  t o  
some e x t e n t ,  t h e  d e g re e  o f  e m o t io n a l  d is c o m fo r t  i n  th e  
c h i l d  f ro m  10 th r o u g h  14 y e a rs  o f  a g e . The second .
S c re e n in g  S c a le  B ( N e u r o lo g ic a l  R e f e r r a l ) ,  i s  p ro p o s e d  
as a m e thod  o f  s c r e e n in g  f o r  th e  p o s s i b i l i t y  o f  c e r e b r a l  
d y s f u n c t i o n  i n  th e  c h i l d  f ro m  10 th ro u g h  14 y e a rs  o f  a g e .
The two s c o r in g  system s o f f e r  th e  c l i n i c i a n  a c h o ic e  
i n  t h a t  S c re e n in g  S ca le  B may be h e l p f u l  when a d e c i s i o n  
i s  n e c e s s a ry  as t o  w h e th e r  th e  c h i l d  s h o u ld  be r e f e r r e d  
f o r  a n e u r o lo g i c a l  e v a l u a t i o n .  A l th o u g h  t h i s  i s  a d e c i s i o n  
w h ic h  c o u ld  n e c e s s i t a t e  more c a u t io n  i n  th e  U n i te d  S ta te s  
t h a n  i n  E n g la n d  because o f  th e  l a c k  o f  a N a t io n a l  H e a l t h  P la n ,  
i n  E n g la n d ,  t o o ,  i t  i s  im p o r ta n t  i n  c l i n i c a l  s i t u a t i o n s  
w here  t o  r e f e r  f o r  an u n n e c e s s a ry  n e u r o lo g ic a l  e v a l u a t i o n  
can  cause in c o n v e n ie n c e  f o r  th e  p a re n ts  as w e l l  as f o r  
t h e  n e u r o l o g i s t .
I t  s h o u ld  be em phas ized  t h a t  th e s e  s c a le s  a re  n o t  
d i a g n o s t i c  t e c h n iq u e s .  T h e i r  p ro p o s e d  v a lu e  i s  m e re ly  i n  
i n d i c a t i n g  f u r t h e r  d i r e c t i o n s  t h a t  t e s t i n g  o r  e v a lu a t i o n  
s h o u ld  t a k e .  T h u s , th e  p sych odynam ics  o f  th e  p ro b le m
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re m a in  t o  be s o lv e d  and th e  p re se n ce  o r  absence o f  
c e r e b r a l  d y s f u n c t i o n  re m a in  t o  be d e te rm in e d  w i t h  more 
s o p h i s t i c a t e d  and v a l i d  in s t r u m e n ts .
Some o f  t h e  i te m s  i n  S ca le  A and S c a le  B a re  used 
i n  th e  same way as i n  P a s c a l and S u t t e l l ' s  s c o r in g  s y s te m .  
O th e rs  a re  s i m i l a r  i n  a re a s  used , b u t  a re  s c o re d  a c c o r d in g  
t o  t h e  w r i t e r ' s  c r i t e r i a .  F i n a l l y ,  some d e v ia t i o n s  f ro m  
th e  s t i m u l i  a re  p re s e n te d  w h ic h  have n o t  been p r e v i o u s l y  
i n c o r p o r a t e d  i n  s c o r in g  s y s te m s .
I n  an a t te m p t  t o  a v o id  in c o n v e n ie n c e  f o r  th e  r e a d e r ,  
i . e . ,  as w o u ld  be in v o lv e d  i n  c o n s u l t i n g  P a s ca l and 
S u t t e l l ' s  M anua l (73) i n  in s ta n c e s  where P a sc a l and 
S u t t e l l ' s  s c o r in g  i s  used , i t  i s  m e n t io n e d  i n  th e  t e x t .  
F u r t h e r ,  t h e i r  d e s c r i p t i o n s  and some o f  t h e i r  i l l u s ­
t r a t i o n s  a re  t a k e n  d i r e c t l y  f ro m  t h e i r  m a n u a l.^  H ow ever, 
i n  i n s t a n c e s  where th e  w r i t e r ' s  c r i t e r i a  a re  used , 
i l l u s t r a t i o n s  a re  c o p ie s  ta k e n  d i r e c t l y  f ro m  th e  p r o t o c o l s  
o b t a in e d  i n  th e  p r e s e n t  s tu d y .
T h is  c h a p te r  o f  th e  t h e s i s  i s  d e v o te d  p u r e l y  t o  a
d e s c r i p t i o n  o f  th e  p ro p o s e d  s c a le s  and th e  s c o r in g
t e c h n iq u e  i n v o l v e d .  The e v a lu a t i o n  o f  th e  s c a le  and o f
th e  i te m s  w h ic h  make them  up w i l l  be g iv e n  i n  t h e  n e x t
c h a p t e r .  _ __________________________________________
1 Such d i r e c t  o u o t a t io n s  f ro m  th e  manual a re  g iv e n  be tw e e n  
i n v e r t e d  commas. Page r e fe r e n c e s  have no t been g iv e n  s in c e  
th e  e x c e r p t s  a re  so numerous t h a t  such  r e fe r e n c e s  w o u ld  
d i s r u p t  t h e  c o n t i n u i t y  o f  th e  t e x t .  The r e a d e r  w i l l  f i n d  
t h a t  t h e  q u o t a t i o n s  come f ro m  pages 110 -2 0 7  i n  th e  
P a s c a l l  and S u t t e l l  m anual ( 7 3 ) .
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SCREENING SCALE A 
(E m o t io n a l  D is tu rb a n c e )
/é/.
P l a t e  3 .  SCREtKiNd ciCALü a
(Kmot ional  D is tu rb a n c e )
I t e m  1 5 f o r  5* T i l t
Degrees o f  T i l t  3core
F i g .  1
M g . 2
Fig. 5 
Mge 4 
F ig . 5 
Fig. 8
oco re
T o t a l  T i l t
I t e m  2 Design M is s ing  (score  10 each)
I te m  5 C i r c l e s  Touching (s co re  6)
I t e m  4 Separa ted  by L ines  (s c o r e  10)
I t e m  5 Second Attempt  (s c o re  4 each)
I te m  6 A d d i t i o n a l  Marks (s c o re  10)
I t e m  7 Numbering (score  6)
I t e m  8 D i s t o r t i o n  (s co re  8 each)
I t e m  9 S t r e t c h i n g  (score  4 each)
I t e m  10 Breakage ( score 6 f o r  each f i g u r e  i n  which
breakage occurs )
I t e m  11 Tremor (s c o re  8 )
T o t a l  Score
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SCREENING SCALE A 
(Emotional D isturbance)
I n  s c o r i n g ,  a l t h o u g h  an i te m  such as I te m  10, 
B re a k a g e ,  s h o u ld  o c c u r  i n  more th a n  one f i g u r e ,  i t  i s  
o n l y  s c o r e d  once f o r  th e  p r o t o c o l  u n le s s  i t  i s  s p e c i f i ­
c a l l y  i n d i c a t e d  o t h e r w is e .  I n  such  in s ta n c e s  t h i s  i s  
s t a t e d  i n  p a r e n th e s e s .
I t e m  1 T i l t  ( s c o re  3 f o r  each 5° o f  t i l t )
3 f o r  5° T i l t
T h is  i s  s c o re d  s e p a r a t e ly  f o r  F ig u r e s  1 , 2 ,  3 ,
4 ,  5 and 8 .  E ach  f i g u r e  i s  s c o re d  3 p o i n t s  f o r  e a ch
u n i t  o f  0 t h r o u g h  5 de g re e s  o f  t i l t  as f o l l o w s :
d e c r e e s  o f  t i l t  sco re  p o in t s
0 -4  0
5 -9  3
1 0 -1 4  6
1 5 -1 9  9
2 0 -2 4  12
2 5 -2 9  15
e t c . e t c .
Each f i g u r e  i s  s c o re d  f o r  d e g re e s  o f  t i l t  f ro m
th e  h o r i z o n t a l  a x i s .  The deg rees  a re  m easured  f ro m
th e  l e f t  e x t r e m i t y  o f  th e  f i g u r e  t o  th e  r i g h t
e x t r e m i t y ,  a lo n g  t h a t  p o r t i o n  o f  th e  f i g u r e  w h ic h
e x te n d s  a lo n g  th e  base o f  th e  f i g u r e .  M easurem ents
s h o u ld  be ta k e n  a lo n g  th e  base o f  each  d o t  o r  l i n e .
A p r o t r a c t o r  and a s e t  square  a re  used f o r  t h i s
m e a s u re m e n t.
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S p e c i f i c  m e a su re m e n ts :
F i g . l  M easure  base o f  d o t  a t  l e f t  e x t r e m i t y  w i t h  base 
o f  d o t  a t  r i g h t  e x t r e m i t y .
F i g . 2 Same as f o r  F i g . l . Measure a lo n g  b o t to m  ro w  o f  
c i r c l e s .
F i g . 3 M easure  f ro m  base o f  s in g le  d o t  t o  base o f  c e n t r e  
d o t  o r  t h e  d o t  r e p r e s e n t i n g  th e  c e n t re  o f  t h e  
c u r v e .
F i g . 4 M easure  e x t r e m i t i e s  o f  th e  h o r i z o n t a l  l i n e .
F i g . 5 M easure  base o f  d o ts  a t  e x t r e m i t i e s  o f  e a ch  a r c .
F i g . 8 M easure  e x t r e m i t i e s  o f  t h e  b o t to m  h o r i z o n t a l  
l i n e  o n l y .
F ig .  1
P^^rE H. l u *  1 T i l t '64.
# f
deg ree s
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S c re e n in g  S c a le  A
I te m  2 D e s ig n  M l s e in g  ( s c o re  10 e ach )
T h is  i t e m  i s  s c o re d  by  th e  P a s c a l - S u t t e l l  M e th o d .
The s c o r i n g  i s  as f o l l o w s  :
F i g . l  " I f  t h e  d e s ig n  i s  re p ro d u c e d  w i t h  s i x  o r  f e w e r  d o t s . "
F i g . 2 O n ly  p a r t  o f  th e  P a s c a l - S u t t e l l  s c o r in g  i s  used w i t h  
t h i s  f i g u r e .  I t  i s  o n ly  s c o re d  on  one d e v i a t i o n ,
"w hen  t h e  d e s ig n  i s  re p ro d u c e d  w i t h  tw o  i n s t e a d  o f
t h r e e  row s o f  c i r c l e s . "  No i l l u s t r a t i o n  i s  n e c e s s a r y .
F i g , 3 "S c o re d  when one o f  th e  row s i s  m is s in g  i n  th e  
r e p r o d u c t i o n .
F i g , 4 S c o re d  when more t h a n  one t h i r d  o f  e i t h e r  th e  s q u a re  
o r  th e  c u rv e  i s  m is s in g .
F i g . 5 S co re d  when th e  e x t e n s io n  o r  a t  l e a s t  h a l f  o f  th e  
c u rv e  i s  m is s in g .
P i g . 6 S co re d  when one o f  t h e  l i n e s ,  o r  a t  l e a s t  o n e - h a l f  
o f  one o f  t h e  l i n e s  i s  e n t i r e l y  m is s in g .  O n e - h a l f  
o f  a l i n e  i s  d e f i n e d  as tw o  o f  th e  s i n u s o id a l  c u r v e s ,  
r e g a r d le s s  o f  t h e  p o in t  o f  c r o s s i n g .
F i g . 7 S co re d  when a m a jo r  p o r t i o n  o f  one o f  t h e  hexagons 
i s  o m i t t e d .
P i g . 8 S c o re d  when th e  d iam ond  o r  a t  l e a s t  o n e - t h i r d  o f  
e i t h e r  t h e  d iam ond o r  th e  hexagon  i s  o m i t t e d , "
Fig. 5
Fig. 4
pLATt S. Item 2 Design Ki seing /^é
u  u
H g .  5
r
•• -,
f ig .  6
f i g .  7
CT5 ?>
K o t e . ~  P a s c a l  and o u t t o l l  g i v e  no i l l u s t r a t i o n  f o r  P i g .  1
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S c re e n in g  S ca le  A
I te m  3 C i r c l e s  T o u c h in g  ( s c o re  6)
T h is  i t e m  i s  s c o re d  f o r  f i g u r e  2 ,  and f o r  f i g u r e s  
3 and 5 when c i r c l e s  a re  s u b s t i t u t e d  f o r  d o t s .  I t  i s  
b a s i c a l l y  s c o re d  by  th e  P a s c a l - S u t t e l l  m e th o d . To be 
s c o re d ,  " t h e  c i r c l e s  m ust be so p la c e d  t h a t  t h e y  t o u c h  
o r  o v e r l a p  more t h a n  o n c e . "
P l a t s  (f. i t e m  5 C i r c l e s  Touching
K i g .  2
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S c re e n in g  S c a le  A
I te m  4 S e p a ra te d  by  l i n e s  (s c o re  10)
T h is  i t e m  i s  s c o re d  e i t h e r  when th e  c o m p le te  
f i g u r e  i s  fe n c e d  o f f  b y  l i n e s ,  o r  when o n l y  p a r t  o f  
a f i g u r e  i s  s e p a ra te d  f ro m  a n o th e r  p a r t  by  a v e r y  s h o r t  
l i n e .  Thus any  use o f  l i n e s  added t o  th e  p r o t o c o l  f o r  
t h i s  p u rp o s e  i s  s c o r e d .







S c re e n in g  S c a le  A
I te m  5 Second A t te m p t  ( s c o re  4 each )
T h is  i t e m  i s  s c o re d  b y  th e  P a s c a l - S u t t e l l  m e th o d ; 
"w hen  t h e  s u b je c t  makes, and f a i l s  t o  e r a s e ,  more t h a n  
one a t te m p t  t o  re p ro d u c e  th e  d e s ig n ,  th e  i t e m  i s  s c o re d  
A t te m p ts  c ro s s e d  o u t ,  o r  i n c o m p le t e l y  e ra s e d ,  a re  
s c o r e d . "
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S c re e n in g  S c a le  A 
I te m  6 A d d i t i o n a l  M arks (s c o re  10)
T h is  i s  s c o re d  when m arks  o f  any s i z e ,  n o t  r e l e v a n t  
t o  th e  d e s ig n ,  a re  made on  th e  p a p e r .  T h is  does n o t 
i n c l u d e  P a s c a l  and S y t t e l l ' s  d o u b le  l i n e s ,  g u id e  l i n e s ,  
o r  d o t s  p la c e d  f o r  p u rp o s e s  o f  p la n n in g  s p a t i a l  
r e l a t i o n s h i p s  i n  th e  r e p r o d u c t i o n ,  r
/75.
P l a t e  10. Item 6 A dditional Marks
a\T \ X oîL
» •
#76.
Pl/%TE I L  It#m 6 Additional Marks
\  •
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S c re e n in g  S c a le  A
I te m  7 Numbering; ( s c o re  6)
T h is  i t e m  i s  s c o re d  when any o r  a l l  o f  t h e  
d e s ig n s  a re  numbered i n  th e  p r o t o c o l .  An i l l u s t r a t i o n  
i s  n o t  n e c e s s a ry .
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S c re e n in g  S c a le  A
I te m  8 D i s t o r t i o n  ( s c o re  8 e ach )
T h is  i t e m  i s  s c o re d  f o r  f i g u r e s  3, 4 ,  5, 6 , 7 and 8 .
The s c o r i n g  m e th o d  and i l l u s t r a t i o n s  a re  P a s c a l  and 
S u t t e l l * s •
F i g .3  "To  s c o r e ,  t h e r e  s h o u ld  be d e s t r u c t i o n  o f  t h e  g e s t a l t ,  
r e s u l t i n g  i n  a lo o s e  c o n g lo m e r a t io n  o f  d o ts  o r  i n  
an  e x tre m e  d e p a r tu r e  f ro m  th e  s t im u lu s .
F i g . 4 R a r e ly  e n c o u n te r e d ;  t o  s c o re  th e  i t e m ,  th e
r e p r o d u c t i o n  s h o u ld  be a m arked d i s t o r t i o n ^  o f  
th e  s t im u l u s .
F i g . 5 The i t e m  i s  s c o re d *
1) When t h e r e  a re  5 o r  fe w e r  d o ts  i n  th e  c u r v e .
2 )  When th e  d e s ig n  i s  re p ro d u c e d  w i t h  l i n e s
r a t h e r  t h a n  d o ts
3) When th e  d e s ig n  te n d s  t o  a c lo s e d  c i r c l e  o f
d o ts
4) When t h e r e  i s  a m arked  d i s t o r t i o n  o f  th e  g e s t a l t ,
r e s u l t i n g  i n  a lo o s e  c o n g lo m e r a t io n  o f  d o ts  o r  
an  e x tre m e  d e p a r tu r e  f ro m  th e  s t im u lu s
F i g . 6 The i t e m  i s  s c o re d :
1) When th e  s i n u s o id a l  c u rv e s  o f  one l i n e  d i f f e r
m a r k e d ly  f ro m  th o s e  o f  th e  o t h e r
2 )  When th e  two l i n e s  do n o t  i n t e r s e c t
T h i s  re d u c e s  t h i s  i t e m  t o  s u b je c t i v e  s c o r in g  i n  a lm o s t  
e v e r y  f i g u r e . G u rn u t t  (1 8 )  c o n s id e r s  t h i s  . . . t h e  
w e a k e s t  s i g n ,  n o t because  o f  i t s  l a c k  o f  f r e q u e n c y  o f  
o c c u r r e n c e ,  b u t  because  o f  th e  d i f f i c u l t y  i n  p in n in g  
i t  down" .
1 7 9 .
F i g . 7 The i t e m  i s  scored .:
1 )  When one h e xagon  i s  a p p r o x im a te ly  t w ic e  th e
s iz e  o f  t h e  o t h e r
2) When th e  tw o hexa g o ns  do n o t  o v e r l a p ,  o r
o v e r l a p  e x c e s s iv e l y
3) When th e  d e s ig n  i s  re p ro d u c e d  i n  a m a rk e d ly
d i s t o r t e d  m anner
F i g . 8 The i t e m  i s  s c o re d :
1) When t h e  d e s ig n  i s  e x t r e m e ly  d i s p r o p o r t i o n a t e
i n  i t s  l e n g t h  t o  w id t h  r a t i o
2) When th e  d iam ond  o v e r la p s  th e  h e xa g o n  b y  more
t h a n  o n e - t h i r d  o f  i t s  a re a ,  when ' th e  d ia m on d  
i s  so s m a l l  as t o  c o v e r  o n l y  t w o - t h i r d s  o f  
th e  d is t a n c e  b e tw e e n  th e  s id e s  o f  t h e  h e xa g o n , 
o r  when t h e  d iam ond i s  p la c e d  i n  one o f  t h e  
e x tre m e  t h i r d s  o f  t h e  hexagon
3) When th e  f i g u r e  i s  re p ro d u c e d  i n  an o th e r w is e
m a rk e d ly  d i s t o r t e d  m a n n e r . "
Plate /3l, Item 8 D is to rtio n
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S c re e n in g  S c a le  A
I te m  9 S t r e t c h i n g  (s c o re  4 e ach )
F i g . l  and F i g . 2 .  T h is  i s  s c o re d  when th e  d o t s  
i n  F i g .1 o r  t h e  c i r c l e s  i n  F i g . 2 e x te n d  a c ro s s  th e  
page i n  a p e r s e v e r a t i v e  f a s h io n  r a t h e r  t h a n  fo rm  a 
c o n f i g u r a t i o n  s i m i l a r  t o  th e  g e s t a l t  o f  th e  s t im u lu s  
f i g u r e .  T h is  may o c c u r  e ve n  th o u g h  an a p p r o x im a te ly  
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S c re e n in g  S c a le  A
I te m  10 B re a ka g e  (s c o re  10)
T h is  c o n s i s t s  o f  b r e a k in g  o r  s e p a r a t in g  th e  
re p ro d u c e d  d e s ig n  i n t o  p a r t s ,  w h ic h  does n o t 
n e c e s s a r i l y  d e s t r o y  t h e  g e s t a l t ,  a l th o u g h  i t  m ay. 
T h is  i s  u s u a l l y  fo u n d  i n  f i g u r e s  2 ,  3 and 5 .  (N o te :  
P a s c a l  and S u t t e l l * s  i t e m ,  "N o t J o in i n g "  i n  P i g .4 i s  
n o t  s c o re d  as B re a k a g e . )
Platb: /6. item 10
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Pl a t e  1*7. Item IC breakage
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S c re e n in g  S c a le  A
I te m  11 T re m o r  (S co re  8 )
S co re  b y  P a s c a l  and S u t t e l l * s  m e th o d : " i n
g e n e r a l ,  t r e m u lo u s  l i n e s  r e p r e s e n t  v a r y in g  d e g re e s  
o f  d e p a r tu r e  f ro m  c le a n ,  f i r m l y - d r a w n  l i n e s .  T re m o r 
may be e i t h e r  o f  tw o  t y p e s :  f i n e ,  a lm o s t  im p e r c e p t i b l e ,
o r  g r o s s ,  i . e . ,  a g e n e r a l l y  u n s te a d y  l i n e  w i t h  la r g e  
d e v i a t i o n s  f ro m  th e  in te n d e d  d i r e c t i o n  o f  th e  l i n e . "
I«î.
P la t e  19. item n  Tremor
F in e  Tremor
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SCREENING SCALE B 
{ N e u r o lo g i c a l  R e f e r r a l )
/T6
Pl a t e  W .  scRLENiiNG s c a le  b
( N e u r o l o g i c a l  R e f e r r a l )
I t e m  1 Loss o f  D i r e c t i o n a l i t y  (s c o re  Ô)
I t e m  2 T u rn in g  o f  P r o t o c o l  (s co re  10)
Item 5 Circles (score 4)
Item 4 Fragmentation (score 10)
I t e m  5 Compression ( s c o r e  4)
I t e m  6 R e l a t i v e  S iz e  (s c o re  10)
I t e m  7 Unevenness (s c o re  10)
I t e m  8 Cover ing  (s c o r e  10)
I t e m  9 D i s t o r t i o n  (s c o re  6 each)
I t e m  10 Design M is s in g  (s c o re  10 each)
I t e m  11 F r a g m e n t a t io n !  T r a i l  Making Test
P a r t  A o r  P a r t  B (s c o re  2 0 )
I t e m  12 A )  6 e r r o r s  on T r a i l  M aking T e s t ,  P a r t  B
B) SAET score o f  4 o r  below
(score 20 o n ly  for A, B, or A p lu s  B)
acore
T o t a l  Score
1 97 .
S c re e n in g  S c a le  B 
( i f e u r o l o g i c a l  R e f e r r a l )
I n  s c o r i n g ,  a l t h o u g h  an i t e m  such  as I te m  1 , L o ss  
o f  D i r e c t i o n a l i t y ,  s h o u ld  o c c u r  i n  more th a n  one f i g u r e ,  
i t  i s  s c o re d  o n l y  once f o r  th e  p r o t o c o l  u n le s s  i t  i s  
s p e c i f i c a l l y  i n d i c a t e d  o t h e r w is e .  I n  su ch  in s t a n c e s  
t h i s  i s  s t a t e d  i n  p a r e n th e s e s .
I te m  1 L o ss  o f  D i r e c t i o n a l i t y  ( s c o re  8)
L o s s  o f  D i r e c t i o n a l i t y  u s u a l l y  o c c u rs  i n  r e p r o ­
d u c t io n s  o f  f i g u r e s  4 ,  6 ,  7 and 8 .  I t  may be d e s c r ib e d  
as th e  l o s s  o f  c o n t r o l  and r e c o v e r y  o f  th e  d i r e c t i o n  
w h ic h  i t  i s  n e c e s s a ry  f o r  th e  s u b je c t  t o  m a in t a in  i n  
o r d e r  t o  c o m p le te  th e  f i g u r e .  The r e s u l t s  a re  som etim es 
c ru d e  and o f t e n  D i s t o r t i o n  m ust a l s o  be s c o r e d .
/?g.
Pla te  ^S. i tem l  Loss of D i r e c t i o n a l i t y
F ig .  4
Fig. 6
P l a t e  3l(> 
Fig. 6
I t e m  1 Loss o f  D i r e c t i o n a l i t y
Fig. 7
J \ J ^
Pl a t e  3^1. I t e m  1 o f  D i r e c t l o n e  1 i t y  . .
f i g .  ,8
N
2 0 1 .
S c re e n in g  S c a le  B
I te m  2 Turn inA* o f  P r o t o c o l  ( s c o re  10)
T u r n in g  o f  P r o t o c o l  i s  s c o re d  when t h e  s u b je c t  
r o t a t e s  th e  p r o t o c o l  t o  t h e  h o r i z o n t a l  p o s i t i o n ,  u p s id e  
down, o r  a ro u n d  s e v e r a l  t im e s  p l a c i n g  f i g u r e s  w h e re v e r  
t h e y  f i t  i n ,  i n  what seems t o  be an a t te m p t  t o  f i t  a l l  
th e  r e p r o d u c t io n s  o n  one p a g e .
Thus i f  th e  s u b je c t  r o t a t e s  th e  p a p e r  and re p ro d u c e s  
a f i g u r e  on  a n o th e r  a x i s ,  th e  i t e m  i s  s c o r e d .  An 
i l l u s t r a t i o n  i s  n o t  n e c e s s a ry .
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S c re e n in g  S c a le  B
I te m  3 C i r c l e s  ( s c o re  4)
T h i s  i t e m  i s  s c o re d  when th e  s u b je c t  s u b s t i t u t e s  
c i r c l e s  f o r  d o ts  i n  F ig u r e s  1 ,  3 o r  5 .  T h is  i s  a ls o  
s c o re d  when t h e  r e p r o d u c t i o n  o f  th e  f i g u r e  s t a r t s  w i t h  
d o ts  b u t  i s  c o m p le te d  w i t h  c i r c l e s .
Fig. 1
ü o o o o Q O ^ 0 0
o
• o o o  6  o 0
F i g .  5
'  i '
O o
^  o 
Tf
O Q i ,







P L A T E  I t#m 5 C i r c l e s
PLAT£  Jtt. I t e m  5 C i r c l e s
F i g .  5
\ 0
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S c re e n in g  S c a le  B 
I te m  4 F r a g m e n ta t io n  (s c o re  10)
F r a g m e n ta t io n  i s  s c o re d  when th e  f i g u r e s  a re  
s e p a ra te d  i n t o  d i s t i n c t  p a r t s  i n  th e  r e p r o d u c t i o n .  I t  
i s  an e x t re m e  fo rm  o f  b re a k a g e ,  s c o re d  i n  S c re e n in g  
S c a le  A . H ow ever, some f i g u r e s  may be s c o re d  B reakage  
i n  S c a le  A and F r a g m e n ta t io n  i n  S c a le  B . I t  i s  s c o re d  
i n  F ig u r e s  2 ,  3, 4 ,  5, 6 and 7 .
F i g . 2 S c o re d  when th e  d e s ig n  i s  b ro k e n  and p la c e d  
o n  tw o l e v e l s .
P i g . 3 S c o re d  when t h e r e  i s  an e x tre m e  b r e a k  i n  
th e  d is t a n c e  b e tw een  th e  rows o f  d o t s .
F i g , 4 S c o re d  when th e  tw o  p a r t s  o f  th e  f i g u r e s  
a re  s e p a ra te d  b y  a t  l e a s t  l / 3  th e  l e n g t h  
o f  th e  base l i n e  i n  th e  b o x - l i k e  f i g u r e .
P i g . 5 S c o re d  when th e  t a i l  i s  s e p a ra te d  f ro m  th e
a r c  by a t  l e a s t  th e  d is ta n c e  b e tw e e n  th e  
f i r s t  tw o  d o ts  f o l l o w i n g  th e  b r e a k ,  m easured  
s e p a r a t e l y  and added t o g e t h e r .
F i g . 6 S c o re d  when th e  l i n e s  do n o t c r o s s .
F i g . 7 S c o re d  when th e  two h exagons  do n o t
o v e r l a p .
ao6.
Plate 30. item 4 fr#gmentmtlon
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PLa TB. 3 A .  ' I t e m  4 F ra g m e n ta t io n
F i g .  7
jy -
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S c re e n in g  S c a le  B
I te m  5 C o m p re s s io n (s c o re  4)
T h is  i t e m  i s  s c o re d  by  P a s c a l  and S u t t e l l ' s  m e th o d . 
"The  i t e m  i s  s c o re d  when th e  r e p r o d u c t io n s  a re  com pressed  
t o  c o v e r  a p p r o x im a t e ly  o n e - h a l f  o f  th e  pa g e , w h e th e r  
th e  h a l f  used  i s  th e  t o p ,  m id d le ,  r i g h t  o r  l e f t  h a l f . "
No i l l u s t r a t i o n  i s  n e c e s s a ry .
21 0 .
S c re e n in g  S c a le  B
I te m  6 R e la t i v e  S iz e  (s c o re  10)
T h is  i t e m  i s  s c o re d  by P a s c a l and S u t t e l l * s  
m e th o d .  "The i te m  i s  s c o re d  when th e r e  o c c u rs  
p ro n o u n c e d  v a r i a t i o n s  i n  th e  s iz e  o f  th e  r e p r o d u c t i o n s .  
The d e v i a t i o n  i s  s c o r a b le  even  when o n ly  one o f  th e  
d e s ig n s  i s  d i s p r o p o r t i o n a t e l y  com pressed o r  e x p a n d e d ."
AJI.
P l a t e  3 3 .  i te m  6 R e l a t i v e  ^ i z e
*
•  9
2 1 2 .
S c re e n in g  S ca le  B
I te m  7 XJnevenness (s c o re  10)
T h is  i t e m  r a r e l y  o c c u r s .  I t  i s  o n l y  s c o re d  
when one o f  t h e  f i g u r e s ,  u s u a l l y  th e  f i r s t ,  i s  
r e p ro d u c e d  so l i g h t l y  on  th e  p a p e r  t h a t  i t  i s  d i f f i c u l t  
t o  see i t  i n  c o m p a r is o n  t o  th e  o t h e r  f i g u r e s  i n  th e  
p r o t o c o l .
AI3,
3*f. I t * m  7 Unevenness
Û P T>








S c re e n in g  S c a le  B
I te m  8 C o v e r in g  (s c o re  10)
T h is  i s  s c o re d  when one f i g u r e  i s  r e p ro d u c e d  on  
to p  o f  o r  a c ro s s  a n o th e r  f i g u r e .  I t  i s  more se v e re  
t h a n  th e  " o v e r l a p p in g  o f  d e s ig n s "  s c o re d  by  P a s c a l  and 
S u t t e l l  i n  w h ic h  o n l y  s m a l l  p o r t i o n s  o f  f i g u r e s  r u n  
i n t o  o r  s l i g h t l y  o v e r r u n  e a ch  o t h e r .




S c re e n in g  S c a le  B
I te m  9 D i s t o r t i o n  ( s c o re  6 each )
T h is  i t e m  i s  s c o re d  as i n  S c re e n in g  S c a le  A .
2 1 7 .
S c re e n in g  S c a le  B
I te m  10 Desip;n M is s in g  ( s c o re  10 each )
T h is  i t e m  i s  s c o re d  as i n  S c re e n in g  S c a le  A
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S c re e n in g  S c a le  B
I te m  11 F ra p ;m e n ta t io n »  Tr a i l  M a k in g  T e s t
P a r t  A o r  P a r t  B (s c o re  20)
P a r t  A T h is  o c c u rs  when th e  s u b je c t ,  r a t h e r  
t h a n  l i n l c i n g  th e  numbered c i r c l e s  i n  th e  sequence 
f ro m  1 t o  2 5 , l i n k s  i n d i v i d u a l  s e q u e n c e s . Exam p les  
a r e :  l i n k i n g  number f o u r  and number f i v e ,  number
s e v e n  and number e i g h t ,  o r  number t h i r t e e n  and 
number f o u r t e e n .  Thus th e  s u b je c t  b re a k s  th e  p a t t e r n  
i n t o  s m a l l  u n i t s .
P a r t  B T h is  o c c u rs  when th e  s u b je c t ,  r a t h e r  
t h a n  l i n k i n g  th e  numbered and l e t t e r e d  c i r c l e s  i n  
a l t e r n a t i n g ,  a s c e n d in g  se q u e n ce , l i n k s  i n d i v i d u a l  
se q u e n c e s , f o r  e xa m p le ,  number f o u r  w i t h  l e t t e r  D, 
number f i v e  w i t h  l e t t e r  E, o r  number t e n  w i t h  
l e t t e r  J ,  th u s  b r e a k in g  th e  p a t t e r n  i n t o  s m a l l  u n i t s .
N o t e : -  The i t e m  i s  s c o re d  w h e th e r  o r  n o t th e  
c o r r e c t  sequences a re  l i n k e d .
4'?.
T r a i l  Making P a r t  A
PLATE. 36.





T r a i l  ta k in g  P a rt B
iorMnlnf jo.l. B It.r U Fr«c»«nm.ion
aao.
2 2 1 ,
Screening Scale B
Item IS Errors on TMT.B or SAET (score 20)
This item i s  scored when the subject has made 
6 errors on Part B of the TMT, or has received a 
score o f 4 or below on the SAET, or both.
Pl a t e  38. S c ori ai g  I l l u s t r a t i o a /
y\
R A. / I - 3, T / f  L ,  8 -6
Pl a t e  39 Sc o r i n g  I l l u s t r a t i o n
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Chapter 8
RESULTS OBTAIKED WHEN SCREENING SCALE A AND 
SCREENING SCALE B WERE APPLIED TO THE DATA
I . Results Obtained with Screening Scale A 
(Emotional Disturbance)
A, The Normal and Emotionally Disturbed Groups
When the Bender-Gestalt protocols of the Emotionally 
Disturbed Group were scored by Screening Scale A, a mean 
score of 30.83 was obtained with a range from 0 to 70.
The d ifference between the means o f  the two groups was 
s ig n if ic a n t  at the .1% le v e l  (See Tables 15 and 16).
The mean score fo r  the Cerebral Dysfunction Group was 
50.91 with a standard deviation  of 31.98.
TABLE 15
Screening Scale A: Means and Standard
Deviations o f  the Groups.
Group N Mean S.D.
Normal 200 11.42 10.57
Emotionally Disturbed 60 30.83 18.03
Cerebral Dysfunction 39 50.91 31.98
227
TABLE 16
S c r e e n in g  S c a le  A: S i g n i f i c a n c e  o f
D i f f e r e n c e s  b e tw e e n  Mean S c o re s  o f  t h e  G roups
G roups V a lu e  
o f  t
P
N o rm a ls  and E m o t i o n a l l y  
D is t u r b e d 7 ,9 1 .001
N o rm a ls  and C e r e b r a l  
D y s f u n c t i o n 4 .0 9 .001
C e r e b r a l  D y s f u n c t i o n  and 
E m o t i o n a l l y  D is t u r b e d 3 .5 3 .001
1 .  M a t u r a t i o n a l  E f f e c t s  
I n  o r d e r  t o  d e te r m in e  m a t u r a t l o n a l  e f f e c t s ,  t h e  mean 
s c o r e s  f o r  e a c h  age l e v e l  w i t h i n  t h e  N orm al G roup w ere  
co m pa re d  w i t h  th e  t e n - y e a r - o ld - m e a n .  A l t h o u g h  no 
s i g n i f i c a n t  d i f f e r e n c e  was o b t a in e d  b e tw e e n  th e  t e n  and 
e l e v e n - y e a r - o l d s ,  w i t h  an  in c r e a s e  i n  c h r o n o l o g i c a l  a g e , 
t h e r e  was an in c r e a s e  i n  t h e  s i g n i f i c a n c e  o f  d i f f e r e n c e s  
b e tw e e n  t h e  means o f  t h e  age g ro u p s  and t h e  t e n - y e a r - o l d s . 
(See T g b le  1 7 ) .  When th e  e m o t i o n a l l y  d i s t u r b e d  and  n o rm a ls  
w e re  c o m p a re d  a t  e a c h  age l e v e l ,  th e  w e a k e s t  age was t e n  
y e a r s ,  a l t h o u g h  th e  d i f f e r e n c e  b e tw e e n  th e  means o f  t h e  
t e n - y e a r - o l d  e m o t i o n a l l y  d i s t u r b e d  and t h e  t e n - y e a r - o l d  
n o rm a ls  was s i g n i f i c a n t  a t  th e  1% l e v e l .  A t  ages e le v e n  
t h r o u g h  f o u r t e e n ,  t h e  d i f f e r e n c e s  i n  th e  mean s c o r e s  were  
s i g n i f i c a n t  a t  th e  .1% l e v e l  (See T ^ b le  1 8 ) .  F ig u r e  4
2 2 8 .
i n d i c a t e s  t h a t  m a t u r a t i o n a l  e f f e c t  was c o n s i s t e n t  i n  t h e  
N o rm a l G ro u p ,  b u t  much l e s s  so i n  t h e  E m o t i o n a l l y  D is t u r b e d  
G ro u p .  T h u s ,  i n  a s e n s e ,  w i t h  age th e  n o rm a ls  moved 
f u r t h e r  aw ay f ro m  t h e  t y p i c a l  e m o t i o n a l l y  d i s t u r b e d  s c o r e .
TABLE 17
S c r e e n in g  S c a le  A : S i g n i f i c a n c e  o f  D i f f e r e n c e s  b e tw e e n
Means a t  e a c h  Age L e v e l  w i t h i n  t h e  N o rm a l G roup
G roups V a lu e  
o f  t
P
T e n - y e a r - o ld s  and  e l e v e n - y e a r - o l d s 1 .0 2 > . 0 5
T e n - y e a r - o l d s  and  t w e l v e - y e a r - o l d s 2 .4 1 < . 0 5
T e n - y e a r - o l d s  a n d  t h i r t e e n - y e a r - o l d s 5 . 6 0 < . 0 0 1
T e n - y e a r - o l d s  and  f o u r t e e n - y e a r - o l d s 7 . 9 0 < . 0 0 1
TABLE 18
S c r e e n in g  S c a le  A : S i g n i f i c a n c e  o f  D i f f e r e n c e s  b e tw e e n  
Means o f  t h e  N o rm a l and  E m o t i o n a l l y  D i s t u r b e d  G roups
a t  e a c h  Age L e v e l
G roups V a lu e  
o f  t
P
T e n - y e a r - o l d  N o rm a ls  and t e n - y e a r - o l d  
E m o t i o n a l l y  D i s t u r b e d 3 .0 5 < . 0 1
E l e v e n - y e a r - o l d  N o rm a ls  and e l e v e n - y e a r -  
o l d  E m o t i o n a l l y  D is t u r b e d 3 .9 4 < . 0 0 1
T w e l v e - y e a r - o l d  N o rm a ls  and  t w e l v e - y e a r -  
o l d  E m o t i o n a l l y  D i s t u r b e d 5 .6 5 <  .001
T h i r t e e n - y e a r - o l d  N o rm a ls  and t h i r t e e n -  
y e a r - o l d  E m o t i o n a l l y  D i s t u r b e d 6 .0 1 <  .001
F o u r t e e n - y e a r - o l d  N o rm a ls  and  f o u r t e e n -  
y e a r - o l d  E m o t i o n a l l y  D is t u r b e d 8 .0 6 <  .001
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2 .  The I tem s  i n  S c r e e n i n g  S c a le  A
Chi Squares  on  th e  e le v e n  i te m s  i n  S c a le  A i n d i c a t e d  
t h a t  n in e  o f  th e  i te m s  s i g n i f i c a n t l y  d i f f e r e n t i a t e d  th e  
E m o t io n a l l y  D is tu r b e d  fro m  th e  Normal Group (See T a b le  1 9 ) .  
O n ly  I te m  5, Second A t te m p t ,  and I te m  7 , N um bering , f a i l e d  
t o  make th e  d i s c r i m i n a t i o n *  The most s i g n i f i c a n t  i te m s  
(P ^  .0 0 1 )  were T i l t ,  C i r c l e s  T o u c h in g ,  S e p a r a t io n  b y  L in e s ,  
and A d d i t i o n a l  M a rk s .
TABLE 19
A s s o c ia t i o n  b e tw e e n  I te m s  o f  S c re e n in g  S ca le  A and
E m o tio n a lly  D isturbed  Group
I te m X2 ^ P
1 . T i l t 3 4 .6 3 <  .001
2 . D e s ig n  m is s in g 7 .2 8 <  .01
3 . C i r c l e s  t o u c h in g 1 6 .6 4 .001
4 . S e p a r a t io n  b y  l i n e s 1 2 .4 8 <  .001
5 . Second a t te m p t .052 # e # #
6 . A d d i t i o n a l  m arks 1 1 .6 7 C .O O l
7 . Num bering 1 .5 6 •  .  •  •
8 . D i s t o r t i o n 6 .2 4 <  .02
9 . S t r e t c h in g 3 .9 0 <C .05
1 0 . B reakage 1 0 .6 6 C  .01
11* T re m o r 5 .7 2 -< .0 2
1 2 X 2 t a b le s  o f  th e  f r e q u e n c y o f  c h i l d r e n i n  each
i n  th e  p r o t o c o l .
231.
One can o n ly  s p e c u la te  as t o  what th e  i te m s  w h ic h  
were fo u n d  t o  be s t a t i s t i c a l l y  s i g n i f i c a n t  i n  S c re e n in g  
S c a le  A a re  m e a s u r in g .  The w r i t e r  t e n t a t i v e l y  s u g g e s ts  
t h a t  many o f  th e s e  i te m s  r e v o lv e  a rou n d  lo s s  o f  c o n t r o l  
and a t te m p ts  t o  m a in t a in  c o n t r o l ,  b o th  o f  w h ic h  a re  common 
p ro b le m s  w i t h  e m o t i o n a l l y  d i s t u r b e d  c h i l d r e n .
I te m  1 T i l t
T h is  f a c t o r  t i e s  i n  w i t h  th e  c o n je c t u r e  o f  l o s s  o f  
c o n t r o l .  F a b ia n  (23 ) t h e o r i z e s  t h a t  r o t a t i o n ,  w h ic h  i s  
what T i l t  i s  m e a s u r in g  t o  a l e s s e r  d e g re e ,  i s  a p e r s i s t e n t  
f e a t u r e  o f  v i s u a l - m o t o r  p e r fo rm a n c e  w h ic h  i s  i n h i b i t e d ,  
b u t  n o t ove rcom e , as th e  i n d i v i d u a l  advances i n  a ge . Thus, 
th e  f a i l u r e  o r  b r e a k in g  down o f  th e  i n h i b i t i o n  c o u ld  be 
c o n s id e re d  l o s s  o f  c o n t r o l  w h ic h  one c o u ld  e x p e c t  t o  f i n d  
more p r e v a le n t  i n  th e  E m o t io n a l l y  D is tu r b e d  th a n  i n  th e  
Normal G ro u p .
I te m  2 D e s ig n  M is s in g
T h e re  a re  p o s s ib l y  many dynam ics  w h ic h  c o u ld  c o n t r i b u t e  
t o  t h i s  d e v i a t i o n ,  th e  one u t i l i z e d  d e p e n d in g  on  th e  need 
o f  th e  s u b j e c t .  The w r i t e r  can  o n l y  o f f e r  a fe w  p o s s i b i ­
l i t i e s ;  lo s s  o f  p s y c h ic  e n e rg y ,  c a s t r a t i o n  a n x ie t y ,  tra u m a  
p ro d u c e d  by  th e  p h a l l i c  sym b o lism  o f  some o f  th e  f i g u r e s ,  
h o s t i l i t y ,  o r  d e lu s io n s  a b o u t  th e  t e s t i n g  s i t u a t i o n  o r  th e  
E x a m in e r .
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I tem  3 C i r c l e s  Touch ing
T h is ,  as I te m  2 , can  p o s s ib l y  be p ro d u c e d  by  
d i f f e r e n t  d ynam ics  i n  d i f f e r e n t  i n d i v i d u a l s .  When i t  
o c c u rs  i n  F ig u re s  3 and 5, i t  may i n d i c a t e  more lo s s  o f  
c o n t r o l  t h a n  when i t  o c c u rs  o n ly  i n  F ig u r e  2 , s in c e  
s u b s t i t u t i o n  o f  c i r c l e s  f o r  d o ts  i s  n e c e s s a ry  b e fo re  th e  
d e v i a t i o n  can  o c c u r .  I t  may be an i n d i c a t i o n  o f  im m a t u r i t y  
and' dependency  needs , w h i le  i t  c o n ta in s  e le m e n ts  o f  
p e r s e v e r a t i o n  when i t  o c c u rs  i n  more th a n  one f i g u r e .
I te m  4 S e p a r a t io n  b y  L i n e s
H u t t  *s (49 ) i n t e r p r e t a t i o n  o f  t h i s  phenomenon w o u ld  
be t h a t  th e  l i n e s  a re  i n d i c a t i v e  o f  th e  s u b j e c t ’ s f e e l i n g s  
o f  in a d e q u a c y  and i s o l a t i o n .  However, t h e y  c o u ld  a ls o  be 
i n d i c a t i v e  o f  c o m p u ls iv e n e s s ,  m e t ic u lo u s n e s s ,  th e  s u b j e c t ’ s 
need t o  s t r u c t u r e  h i s  s i t u a t i o n  o r  an a t te m p t  t o  rem edy 
h i s  p e r c e iv e d  s h o r tc o m in g s .
I te m  6 A d d i t i o n a l  M arks
This deviation seems to indicate mainly lo ss  of 
control and in some instances im pulsivity . Further 
dynamics which i t  may be tapping could be a need to 
control, h o s t i l i t y ,  and an attempt to take possession  
by leaving one’s mark. With the severely i l l ,  the marks 
may have esoteric  meaning for the subject. Any attempt
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a t  an I n t e r p r e t a t i o n  w o u ld  depend upon th e  n a tu re  o f  
t h e  a d d i t i o n a l  m ark  o r  m arks and th e  p r o t o c o l  p e r  s e .
I te m  8 D i s t o r t i o n
I t  w o u ld  seem t h a t  t h i s  i t e m  r e f l e c t s  lo s s  o f  
c o n t r o l  w i t h  l i t t l e ,  i f  any , r e c o v e r y .  H u t t  (4 9 )  c o n s id e rs  
i t  a p s y c h o t i c  s i g n .  The w r i t e r  w o u ld  s u g g e s t ,  as p o s s ib l y  
w o u ld  P a s c a l and S u t t e l l  ( 7 3 ) ,  t h a t  i t  may be an i n d i c a t i o n  
o f  th e  i n t e n s i t y  o f  th e  e m o t io n a l  d i s t u r b a n c e .  However, 
t h i s  w o u ld  n e c e s s i t a t e  a s u b je c t i v e  e s t im a te  and th e  
re m a in d e r  o f  t h e  p r o t o c o l  w o u ld  have to  be ta k e n  i n t o  
c o n s id e r a t i o n .
I te m  9 St r e t c h i n g
T h is  seems t o  be a p e r s e v e r a t i v e  phenomenon a g a in  
s u g g e s t in g  l o s s  o f  c o n t r o l  w h ic h  i s  u s u a l l y  t e r m in a te d  
f o r  t h e  s u b je c t  b y  h i s  r e p r o d u c t io n  o f  th e  f i g u r e  r e a c h in g  
th e  edge o f  th e  p a p e r .
I te m  10 B reakage
T h is  i t e m  c fou ld  be an i n d i c a t i o n  o f  te m p o ra ry  
im m o b i l i z a t i o n  o r  c o n f l i c t ,  r a t h e r  t h a n  lo s s  o f  c o n t r o l ,  
f ro m  w h ic h  t h e r e  i s  r e c o v e r y  and a c o n t i n u a t i o n  o f  th e  
r e p r o d u c t i o n .  I t  was n o te d  i n  o b s e r v in g  t h i s  phenomenon, 
t h a t  t h e  s u b je c t  u s u a l l y  paused m o m e n ta r i ly  i n  r e p r o d u c in g  
th e  s t im u lu s  f i g u r e  and t h a t  th e  b re a k  was made upon 
re n e w a l o f  th e  a c t i v i t y  o f  r e p r o d u c in g  th e  d e s ig n .
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I tem  11 Tremor
T h is  d e v i a t i o n  i s  p o s s ib l y  a r e f l e c t i o n  o f  a n x i e t y  
o r  t e n s io n .  I t  c o u ld  a ls o  be i n d i c a t i v e  o f  "p e n tu p  
a g g r e s s io n " ^  as P a s c a l and S u t t e l l  (73 ) c la im .
B . C u t t i n g  S co re s  and M i s c l a s s i f i c a t i o n
When a c u t t i n g  sc o re  o f  20 was a p p l ie d  t o  th e  r e s u l t s
o b ta in e d  w i t h  S c re e n in g  S ca le  A, 26 o r  13% o f  th e  Normal
Group and 9 o r  15% o f  th e  E m o t io n a l l y  D is tu r b e d  Group were
m i s c l a s s i f i e d .  The a ve ra g e  m i s c l a s s i f i c a t i o n  was 14%,
An a t te m p t  was t h e n  made t o  in c r e a s e  th e  e f f i c i e n c y  o f
2
S c a le  A b y  e s t a b l i s h i n g  i n d i v i d u a l  c u t t i n g  s c o re s  a t  
each  age l e v e l  (See T a b le  2 0 ) .
These c u t t i n g  s c o re s  re d u c e d  the  number o f  m is -  
c l a s s i f i c a t i o n s  among th e  n o rm a ls  f ro m  26 t o  25 and among 
th e  e m o t i o n a l l y  d i s t u r b e d  fro m  9 t o  4 .  The t o t a l  m is -  
c l a s s i f i c a t i o n s  were re d u ce d  by th e  i n d i v i d u a l  c u t t i n g  
s c o re s  f ro m  35 t o  29 o r  f ro m  an average  m i s c l a s s i f i c a t i o n  
o f  14% t o  an a ve ra g e  m i s c l a s s i f i c a t i o n  o f  9 .5% .
1 p . 9 3 .
2 A s i m i l a r  a t te m p t  was made w i t h  th e  P a s c a l - S u t t e l l  
s c o re s  a t  e a ch  age l e v e l .  W h i le  t h i s  re d u c e d  th e  
n o rm a l m i s c l a s s i f i c a t i o n s  t o  2 0 , i t  in c r e a s e d  th e
m i s c l a s s i f i c a t i o n s  i n  th e  E m o t io n a l l y  D is tu r b e d  Group 
t o  2 5 .  An a t te m p t  to  f i n d  a c u t t i n g  sco re  f o r  ages 
10 and 11 g rou p e d  and ages 12 , 13 and 14 g ro u p e d ,  
a l s o  f a i l e d  t o  In c re a s e  th e  e f f i c i e n c y  (See A p p e n d ix  H ) .
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TABLE 20 .
S c a l e  A: Age Group C u t t i n g  S c o re s
C u t t in g
S co re
No. o f  
Norm als 
A b o v e .
% o f  No . o f  % o f  
Normals E .D .  E .D ,  
A bove . B e low  Be low
T o t a l
Loss
No.




T e n -Y e a r -  O lds 
1 5 .3 8  1 10 7 1 2 .6 9
21 8
E le v e n - y e a r - o ld s  
1 9 .0 4  0 0 8 9 .5 2
17 5
T w e Iv e -Y e a r -O ld s  
1 4 .2 8  0 0 5 7 .1 4
IB 4
T h i  r t e e n - Y e a r - 01ds 
8 .3 3  2 1 8 .1 8 6 1 3 .2 5
13 2
P o u r te e n -Y e a r -O ld s  
5 .5 5  1 7 .1 4 3 6 .3 5
T o t a l  M ié -  
c l a s s i f i -  
c a t  i o n  25 12.5%  4 6.6% 29 9.5%
I n  o r d e r  t o  e v a lu a te  S c a le  A more t h o r o u g h ly  as a 
s c r e e n in g  m e th o d , th e  v e r b a t im  n o te s  t a k e n  f ro m  th e  
r e c o r d s  o f  th e  n in e  e m o t io n a l l y  d i s t u r b e d  s u b je c t s  whom 
th e  s c a le  f a i l e d  t o  i d e n t i f y  when a s in g le  c u t t i n g  sco re  
o f  20 was u se d , were c a r e f u l l y  p e ru s e d .  I t  was fo u n d  
t h a t  t h e  g ro u p  was composed o f  f o u r  f o u r t e e n - y e a r - o l d s ,
4 . '
t h r e e  t h i r t e e n - y e a r - o l d s ,  one t w e l v e - y e a r - o l d ,  and one 
t e n - y e a r - o l d .  W i th  th e  e x c e p t io n  o f  one case w h ic h  f e l l  
a t  th e  mean, th e  P a s c a l - S u t t e l l  m ethod a ls o  f a i l e d  t o  
i d e n t i f y  th e s e  c h i l d r e n .
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One c h i l d ,  a boy  o f  f o u r t e e n  y e a r s ,  had a s e r ie s  
o f  c o n v u ls io n s  a t  th e  age o f  t h r e e .  H is  s i s t e r  i s  
e p i l e p t i c  and h i s  m o th e r  i s  d e s c r ib e d  as h a v in g  " f i t s " .
The b o y , t o g e t h e r  w i t h  h i s  two b r o t h e r s  and two s i s t e r s ,  
tw o  h a l f - b r o t h e r s  and t h r e e  h a l f - s i s t e r s ,  was p la c e d  by  
th e  a u t h o r i t i e s  when th e  f a m i l y  d i s i n t e g r a t e d  as th e  
r e s u l t  o f  th e  m o th e r ’ s im p r is o n m e n t  and th e  f a t h e r ’ s 
abandonment o f  the  c h i l d r e n .  Thus th e re  i s  th e  p o s s i b i l i t y  
t h a t  t h i s  boy  i s  an i d i o p a t h i c  e p i l e p t i c  who was p la c e d  
f o r  h i s  own p r o t e c t i o n  r a t h e r  t h a n  f o r  t r e a t m e n t .  He 
was m a k ing  an a d equa te  a d ju s tm e n t  t o  h i s  p e e rs  i n  th e  
i n s t i t u t i o n ’ s s c h o o l  and was n o t  r e c e i v i n g  t h e r a p y .  He 
w o u ld  have been c o r r e c t l y  c l a s s i f i e d  u s in g  th e  14 y e a r  
c u t t i n g  s c o r e .
F o u r  s u b je c t s ,  a l l  m a le s ,  ages 10, 12 , 13 and 14, 
a re  s i m i l a r  i n  t h a t  t h e y  a l l  have o v e r - a n x io u s ,  h y s t e r i c a l  
m o th e r s .  Th ree  o f  th e  boys had s o m a t iz e d  t h e i r  i l l n e s s e s  
and each b oy  was r e c e i v i n g  p s y c h o th e r a p y .  The s o m a t iz a t io n  
p lu s  th e  s u p p o r t  o f  p s y c h o th e ra p y  may have c o n t r i b u t e d  t o  
t h e i r  s c o re s  f a l l i n g  w i t h i n  th e  norm al ra n g e ,  w h ic h  
s u g g e s ts  more ego s t r e n g t h  t h a n  i s  g e n e r a l l y  fo u n d  i n  th e  
E m o t io n a l l y  D is tu r b e d  G roup . Two o f  th e s e  s u b je c t s ,  th e  
1 2 - y e a r - o ld  and th e  1 3 - y e a r - o ld  w o u ld  have bee n  c o r r e c t l y  
c l a s s i f i e d  i f  th e  age l e v e l  c u t t i n g  s c o re s  had been
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a p p l i e d .
Two c h i l d r e n ,  ages 13 and 14, were r e c e i v i n g  p s y c h o ­
th e r a p y  as o u t p a t i e n t s  and b o th  had been d ia g n o s e d  as 
a n x i e t y  n e u ro s e s .  The 1 4 - y e a r - o ld  w o u ld  have been  
c o r r e c t l y  c l a s s i f i e d  w i t h  th e  14 y e a r  c u t t i n g  s c o r e .
Of th e  r e m a in in g  two c h i l d r e n ,  o n e , a 1 4 - y e a r - o ld  
fe m a le ,  f o l l o w i n g  e a r l y  e m o t io n a l  d e p r i v a t i o n ,  has been 
i n  a c o n s ta n t  s t r u g g le  w i t h  t h e  p a r e n t s ,  s c h o o l  and any 
p e rs o n  r e p r e s e n t in g  a u t h o r i t y .  She has had some p s y c h o ­
th e r a p y  and seems t o  have s e t t l e d  o u t  f o r  th e  p r e s e n t .
She has a d ju s t e d  w e l l  i n  a s p e c ia l  c la s s  f o r  th e  
e m o t i o n a l l y  d i s t u r b e d .  She a ls o  w o u ld  have been 
c o r r e c t l y  c l a s s i f i e d  w i t h  th e  14 y e a r  c u t t i n g  s c o r e .
The f i n a l  c h i l d  i n  t h i s  g ro u p  i s  a t h i r t e e n - y e a r - o l d  
boy  who Was i n  a s p e c ia l  c la s s  f o r  th e  e m o t io n a l l y  
d i s t u r b e d .  He p r e s e n te d  no b e h a v io u r  p ro b le m s  and was 
r e c e i v i n g  p s y c h o th e ra p y  because no p h y s i c a l  b a s is  c o u ld  
be fo u n d  f o r  h i s  o b e s i t y .  He w o u ld  have been  m is ­
c l a s s i f i e d  w i t h  e i t h e r  c u t t i n g  s c o r e .
Thus one c h i l d  c o u ld  p o s s ib l y  have been e x c lu d e d  
f ro m  th e  E m o t io n a l l y  D is tu r b e d  Group due t o  m is p la c e m e n t .  
The e ig h t  re m a in in g  c h i l d r e n  had r e c e iv e d  o r  were 
r e c e i v i n g  some fo rm  o f  p s y c h o th e r a p e u t ic  t r e a t m e n t ,  th e  
s u p p o r t  o f  w h ic h  may have h e lp e d  to  s t a b i l i z e  them t o
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some deg ree  and may have c o n t r i b u t e d  t o  in c r e a s e d  ego 
s t r e n g t h .  I t  i s  im p o s s ib le  t o  say t o  what e x t e n t  s e v e r i t y  
o f  i l l n e s s  d i s t i n g u i s h e s  be tw een  th e  c h i l d r e n  i n  th e  
E m o t io n a l l y  D is tu r b e d  G ro u p .
Of th e  26 c h i l d r e n  i n  th e  Normal Group whose s c o re s  
f e l l  w i t h i n  th e  e m o t io n a l l y  d i s t u r b e d  ra n g e ,  7 o f  them 
were d e s c r ib e d  by t h e i r  te a c h e rs  as h a v in g  N u isance  V a lu e .  
I n  a d d i t i o n ,  a n o th e r  c h i l d ,  a t e n - y e a r - o l d  b o y ,  had been 
h i t  b y  a c a r  and had s u f f e r e d  a lo n g  p e r io d  o f  un­
c o n s c io u s n e s s .  He made h ig h  s c o re s  on  a l l  t h r e e  s c a le s ;
ê
P a s c a l - S u t t e l l ,  S c a le  A and S ca le  B . The o n ly  o t h e r  c h i l d  
on  whom n o te s  were made, was an e le v e n - y e a r - o ld  b o y .  T h is  
boy  used odd speech  w h ic h  seemed t o  b o r d e r  on  v e r b i g e r a t i o n ,  
became e x c i t e d  d u r in g  th e  t e s t i n g ,  and a t  t im e s  seemed 
r a t h e r  im p u l s i v e .  He, t o o ,  r e c e iv e d  h ig h  s c o re s  on  a l l  
t h r e e  s c a le s .
I f ,  f o r  th e  sake o f  d i s c u s s io n ,  one c o u ld  assume t h a t  
th e s e  9 c h i l d r e n  do s u f f e r  some deg ree  o f  e m o t io n a l  
d is t u r b a n c e ,  17 o f  th e  26 sc re e n e d  b y  th e  s in g le  c u t t i n g  
s c o re  o f  2 0 , a p p a r e n t l y  re m a in  m i s c l a s s i f i e d .  However, 
P a s c a l and S u t t e l l  c o n s id e r  t h a t  16% o f  th e  no rm a l 
p o p u la t i o n  can  be e x p e c te d  to  have some d e g ree  o f  
p s y c h i a t r i c  i l l n e s s ^ -  a p e rc e n ta g e  w h ic h  t h e y  c la im  i s  
j u s t i f i e d  b y  e m p i r i c a l  s t u d ie s  o f  th e  in c id e n c e  o f  m e n ta l
2 3 9 .
i l l n e s s . ^  Hence, th e  17 r e m a in in g  c h i l d r e n  c o u ld  be 
s u s p e c te d  o f  h a v in g  some d e g re e  o f  e m o t io n a l  d is tu r b a n c e  
w h ic h  has n o t b e e n  se ve re  enough to  o c c a s io n  th e  c h i l d ’ s 
w i t h d r a w a l  f ro m  no rm a l e d u c a t io n .
I I . .  R e s u l t s  O b ta in e d  w i t h  S c re e n in g  S ca le  B 
u r o l o g i c a l  Re f e r r a i ]
A ,  The Normal and th e  C e re b ra l  D y s fu n c t io n  Groups 
S c re e n in g  S c a le  B when a p p l ie d  to  th e  C e re b ra l  
D y s fu n c t io n  Group o b ta in e d  a mean sco re  o f  5 4 .7 5  w i t h  a 
s ta n d a rd  d e v i a t i o n  o f  3 2 .1 2 .  The s c o re s  ra n g e d  fro m  0 t o  
1 3 9 .  A p p l ie d  t o  th e  Normal Group, S ca le  B gave a mean o f  
4 .9 5  w i t h  a s ta n d a rd  d e v i a t i o n  o f  6 .8 1 .  The s c o re s  ra ng e d  
f ro m  0 t o  50 . The d i f f e r e n c e  be tw een  th e  means o f  th e  tw o  
g ro u p s  was s i g n i f i c a n t  a t  th e  .1% l e v e l  (See T a b le s  21 and 
2 2 ) .
TABLE 21
Means and S ta n d a rd  D e v ia t io n s  o f  Groups Scored  
b y  S c re e n in g  S ca le  B
Group N Mean S ta n d a rd  D e v ia t io n
Normal
E m o t i o n a l l y  D is tu r b e d  





1 3 .3 3
5 4 .8 0
6 .8 1
1 3 .2 2
3 2 .1 2
t h a t  as o f  3 1 s t December, 1961 , 2 *5  c h i l d r e n  p e r  th o u s a n d  
aged u n d e r  16 were e i t h e r  i n  h o s p i t a l  o r  known t o  l o c a l  
h e a l t h  a u t h o r i t i e s  as m e n t a l l y  d i s o r d e r e d .
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TABLE 22
D i f f e r e n c e  Between Mean S c re e n in g  S ca le  B 
S co res  o f  th e  Grouns
Groups V a lu e  P
_____________________________________________o f  t _________
Norm als and C e re b ra l  D y s fu n c t io n  9 .5 3  .001
N orm als  and E m o t io n a l l y  D is tu r b e d  4 .7 0  .001
C e re b ra l  D y s fu n c t io n  and
E m o t io n a l l y  D is tu r b e d  7 .5 6  .001
1 .  M a t u r a t i o n a l  E f f e c t s  
A l th o u g h  t h e r e  was a c o n s is t e n t  l o w e r in g  o f  th e  mean 
s c o re s  a t  th e  age l e v e l s  f ro m  te n  th ro u g h  t h i r t e e n  y e a rs  
w i t h i n  th e  no rm a l g ro u p ,  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  
when a s c e n d in g  age l e v e l s  were compared (See T a b le s  23 and 
2 4 ) .  T h u s , a l th o u g h  m a t u r a t i o n a l  f a c t o r s  a re  p r o b a b ly  
p r e s e n t ,  t h e y  a re  p o s s ib l y  more g ra d u a l  th a n  th o s e  w h ic h  
w o u ld  be r e f l e c t e d  i f  m easured a t  y e a r l y  i n t e r v a l s .
TABLE 23
S c a le  B: Age L e v e l  Means i n  th e  Normal Group
(u ng ro u p e d )
Age L e v e l N Mean
T e n - y e a r - o ld s 39 6 .8 7
E le v e n - y e a r - o ld s 42 4 .4 2
T w e lv e -y e  a r - o ld s 36 3 .1 4
T h i r t e e n r y e a r r o l d s 48 1 .7 0
Po u r te e n - y e  a r - o ld s 36 2 .6 6
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TABLE 24
S ca le  B: S ig n i f i c a n c e  o f  D i f f e r e n c e  Between
Means a t  A sce n d in g  Age L e v e ls  i n  th e  Normal
Group
Ages
10 y e a rs and 11 y e a rs 1 .0 9 N .S .
11 y e a rs and 12 y e a rs .8 N .S .
12 y e a rs and 13 y e a rs 1 .5 5 N .S ,
13 y e a rs and 14 y e a rs .43 N .S .
I n  c o n s id e r a t i o n  o f  th e  C e re b ra l  D y s fu n c t io n  Group, 
th e  d i f f e r e n t  d i a g n o s t i c  c a t e g o r ie s  w i t h i n  each  age l e v e l ,  
t o g e t h e r  w i t h  th e  l i m i t e d  number o f  c h i l d r e n  a t  each age, 
make an a dequa te  s t a t i s t i c a l  c o m p a r is o n  im p r a c t i c a b le  (See 
T a b le  2 5 ) .  H owever, a r e v ie w  o f  th e  s c o re s  and d ia g n o s e s  
a t  each  age l e v e l  (See A p p e n d ix  P) s u g g e s ts  t h a t  th e  
h ig h  t e n - y e a r  mean may be due to  m a t u r a t i o n a l  f a c t o r s  as 
w e l l  as i l l n e s s ,  w h i le  th e  h ig h  t w e lv e - y e a r  mean may 
p o s s i b l y  be due more t o  i l l n e s s .
TABLE 25
S ca le  B: Age L e v e l  Means i n  th e  C e re b ra l
D y s fu n c t io n  Group
Group N Me.an
Ten - y e a r - o ld s 6 7 5 .1
E le v e  n - y e a r - o ld s 9 5 1 .5
T w e lv e - y e a r - o ld s 9 6 4 .1
T h i r t e e n - y e a r - o ld s 7 4 4 .2
F o u r t e e n - y e a r - o ld s 8 3 4 .7
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2 .  The I te m s  i n  S c re e n in g  S c a le  B 
Ch i Squares  on  each o f  th e  tw e lv e  i te m s  w h ic h  
c o m p r is e  S c re e n in g  S ca le  3 i n d i c a t e d  t h a t  each  i te m ,  
w i t h  th e  e x c e p t io n  o f  I te m  5, C om press ion , was s i g n i f i c a n t  
a t  th e  .1% l e v e l  (See T a b le  2 6 ) .
The w r i t e r  can  a g a in  o n l y  s p e c u la te  as t o  what th e  
i te m s  w h ic h  c o m p r is e  S ca le  B are  m e a s u r in g .  I t  w o u ld  seem 
t h a t  th e  m a j o r i t y  o f  th e  i te m s  r e v o lv e  a rou n d  a few  psycho- 
p a t h o l o g i c a l  c h a r a c t e r i s t i c s  w h ic h  a re  common t o  some 
e x t e n t  i n  m ost c h i l d r e n  s u f f e r i n g  c e r e b r a l  d y s f u n c t i o n .  
These c h a r a c t e r i s t i c s ,  w h ic h  n a t u r a l l y  a re  n o t a l l  p re s e n t  
i n  each  p r o t o c o l , , a re  f i x a t i o n  and p e r s e v e r a t io n ,  f o r c e d  
re s p o n s iv e n e s s  t o  s t i m u l i ,  m e t i c u l o s i t y  and p e d a n t r y ,  
s u b s t i t u t e  a c t i v i t y ,  and f l u c t u a t i o n s  o f  r e a c t i o n s .
I te m  1 Loss  o f  D i r e c t i o n a l i t y
A r a t h e r  common f e a t u r e  o f  th e  r e p r o d u c t io n s  sco red  
f o r  Loss  o f  D i r e c t i o n a l i t y  i s  t h e i r  a n g u l a r i t y  a t  p o in t s  
o f  l o s s  and r e c o v e r y  i n  c o n t r a s t  to  th e  le s s  a n g u la r  
f e a t u r e s  e v id e n t  i n  g ro s s  t r e m o r .  Thus, th e  q u e s t io n  
a r i s e s  w h e th e r  th e  phenomenon i s  due to  p e r c e p tu a l  d e fe c t  
o r  i f  i t  i s  th e  f u n c t i o n  o f  a m o to r  d e f e c t .  K le b a n o f f  
(5 6 )  s u g g e s ts  t h a t  e r r o r s  may be due t o  some m o to r  o r  
a p r a c t i c  d e f e c t  r e l a t e d  t o  p a t h o lo g i c a l  in v o lv e m e n t  o f  
th e  m o to r  c o r t e x .  Quast (SO) m e n t io n s  p a t i e n t s  




X s o f  I te m s  I n c o r p o r a te d  i n  S c re e n in g
S ca le  B
I te m P
1 .  L oss  o f  d i r e c t i o n a l i t y 72 .39 < . 0 0 1
2 .  T u r n in g  o f  p r o t o c o l 3 6 .9 7 < . 0 0 1
3 .  G i r c le s 1 8 .6 8 < . 0 0 1
4 .  F r a g m e n ta t io n 1 0 4 .9 9 <  .001
5 .  C o m p ress ion 1 .9 5 # # # #
6 .  R e la t i v e  s iz e 2 8 .0 8 < . 0 0 1
7 .  Unevenness 3 7 .1 8 < . 0 0 1
8 .  C o v e r in g 30 .7 1 < . 0 0 1
9 .  D i s t o r t i o n 6 5 .1 5 < . 0 0 1
1 0 .  D e s ign  m is s in g 3 9 .4 5 <  .001
1 1 .  F ra g m e n ta t io n  TMT 2 6 .1 7 <  .001
1 2 .  SAET o r  TMT-B s c o re 1 1 1 .0 3 < . 0 0 1
1 2 x 2  t a b l e s  o f  th e  f r e q u e n c y  o f  c h i l d r e n  i n  each
g ro u p  show in g  th e  p re se n c e  o r  absence o f  th e  i te m  
i n  t h e  p r o t o c o l .
d i r e c t i o n ,  w h i le  th e y  can  e x e c u te  i t  r a t h e r  e a s i l y  i n
a n o t h e r .  He s u g g e s ts  t h a t  d e fe c t s  i n  c o r t i c a l  s e n s o ry
2
o r  m o to r  a re a s  a re  " i n s t r u m e n t a l  p r e r e q u i s i t e s "  o f  t h i s  
d i f f i c u l t y  i n  l a t e r a l i t y .  The l a t t e r  c o u ld  a c c o u n t  f o r
2 p . 4 0 8 .
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th e  s e v e r a l  r a t h e r  u n s u c c e s s fu l  a t te m p ts  t o  change th e  
d i r e c t i o n  o f  th e  l i n e  w h ic h  a re  o f t e n  seen i n  L oss  o f  
D i r e c t i o n a l i t y .  Landm ark (61 ) b e l ie v e s  t h a t  t h e r e  i s  an 
i n t e r a c t i o n  be tw e e n  p e r c e p t io n  and c o n s t r u c t i o n  and t h a t  
p e r c e p t i o n  i s  n o t in d e p e n d e n t  o f  fo rm  c o n s t r u c t i o n .  Thus, 
th e  i n a b i l i t y  t o  copy  a d e s ig n  i s  n o t n e c e s s a r i l y  an 
e x p r e s s io n  o f  d e f i c i e n t  v i s u a l i z a t i o n  b u t  r a t h e r  a weakness 
o f  s p a t i a l  e x p r e s s io n .
I te m  2 T u rn in g  o f  P r o t o c o l
The re  i s  p r o b a b ly  no s p e c i f i c  e x p la n a t io n  f o r  t h i s  
phenomenon, b u t  more l i k e l y  s e v e r a l  d i f f e r e n t  c o m b in a t io n s  
w h ic h  c o u ld  t r i g g e r  i t  o f f  and keep i t  g o in g .  The f i r s t  
t im e  t h a t  a f i g u r e  i s  p la c e d  o r  w o rked  i n t o  a p o s i t i o n  on 
a n o th e r  a x is  o f  t h e  p r o t o c o l ,  i t  may be due to  th e  c h i l d ’ s 
r i g i d i t y  o r  m e t ic u lo u s n e s s  i n  t h a t  he must have a l l  o f  
th e  f i g u r e s  on  one s id e  o f  one sh ee t o f  p a p e r .  I n  t h i s ,  
t h e r e  may a ls o  be an e le m e n t o f  an in te n s e  d e s i r e  t o  succeed , 
w h ic h  K l o p f e r  and K e l l y  (57 ) d e s c r ib e  i n  a d u l t s .  T h is  
phenomenon does n o t  u s u a l l y  o c c u r  u n t i l  th e  p r o t o c o l  i s  
q u i t e  c o v e re d  w i t h  f i g u r e s . F i n a l l y ,  some e le m e n t  o f  
p e r s e v e r a t i o n  may be o p e r a t in g  i f  th e  c h i l d  c o n t in u e s  t o  
f i t  h i s  f i g u r e s  i n  on  d i f f e r e n t  axes o f  th e  p r o t o c o l .
H u t t  ( 4 9 ) ,  s p e a k in g  o f  a d u l t s ,  c la im s  t h a t  t h i s  i s  a lm o s t
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a lw a y s  fo u n d  i n  e g o c e n t r i c  i n d i v i d u a l s  and t h a t  i f  th e  
p r o t o c o l  i s  t u r n e d  a l l  o f  th e  way a ro u n d  i t  i s  i n d i c a t i v e  
o f  o p p o s i t i o n a l  t e n d e n c ie s .
I te m  3 C i r c l e s
T h is  i s  p r o b a b ly  a fo rm  o f  p e r s e v e r a t io n  when i t  o c c u rs  
i n  F ig u r e  3 and i t e r a t i v e  p e r s e v e r a t io n  when i t  o c c u rs  i n  
F ig u r e  5 .  B o th  S t ra u s s  and K e p h a r t  ( l 0 2 )  and G o ld s te in  
( 33 ) d e s c r ib e  t h i s  phenomenon as d i f f i c u l t y  o r  th e  i n ­
a b i l i t y  t o  s h i f t ,  i . e . ,  t o  r e v is e  o r  change th e  response  
t o  meet th e  c o n d i t i o n  o f  th e  new s t im u lu s .  F u r t h e r ,  i t  
i s  a s u b s t i t u t i o n  i n  t h a t  a s i m p l i f i e d  re sp o n se  i s  
s u b s t i t u t e d  w h ic h  a t  th e  same t im e  i s  r e le v a n t  to  th e  
demand o f  th e  s t im u lu s .
I te m  4 F ra g m e n ta t io n
I n  most in s ta n c e s  o f  F r a g m e n ta t io n ,  the  f ra g m e n te d  
p a r t s  a re  l e f t  i n t a c t ,  i . e . ,  re m a in  i n  r e l a t i o n s h i p  to  
each  o t h e r  b u t  a re  s e p a ra te d  o f f  f ro m  o t h e r  p a r t s .  T h is  
may be due t o  s e v e r a l  t r a i t s  w h ic h  a re  o f t e n  fo u n d  i n  th e  
c h i l d  s u f f e r i n g  c e r e b r a l  d y s f u n c t i o n .  F i r s t ,  i t  may a r i s e  
f ro m  th e  c h i l d ’ s d i f f i c u l t y  i n  o r g a n iz in g  p a r t s  i n t o  w h o le s ;  
a ls o  th e  c h i l d  may be le s s  aware o f  th e  t o t a l  f i g u r e  th a n  
o f  i t s  s t im u lu s  p a r t s .  Second, the  c h i l d ,  h a v in g  re p ro d u c e d  
a p a r t  o f  th e  s t im u lu s  f i g u r e  and b e in g  u n a b le  t o  i n t e g r a t e  
i t  i n t o  th e  re m a in d e r  o f  th e  f i g u r e ,  t r e a t s  i t  i n  a r a t h e r
246
m e t ic u lo u s  m anner and c o m p le te s  th e  p a r t .  He th e n  may 
t r e a t  th e  o t h e r  p a r t  i n  th e  same w ay . T h is  may c o n t a in  
e le m e n ts  o f  f o r c e d  re s p o n s iv e n e s s  t o  s t i m u l i .  S t ra u s s  
and W e rn e r  ( l 0 3 )  b e l ie v e  t h a t  m e t ic u lo u s  o r  o r d e r l y  
b e h a v io u r  i s  th e  c h i l d * s  method o f  d e fe n d in g  h im s e l f  a g a in s t  
d i s s o c i a t i o n ,  w h i le  G o ld s t e in  (33) s u g g e s ts  i t  i s  a d e fe n se  
a g a in s t  c a t a s t r o p h i c  r e a c t i o n .
I te m  5 R e la t i v e  S iz e
I t  i s  d i f f i c u l t  to  a cc o u n t  f o r  t h i s  phenomenon. One 
s u g g e s t io n  i s  t h a t  th e  s y m b o l ic  c o n te n t  o r  m ean ing o f  th e  
f i g u r e  t o  th e  c h i l d  may cause h im  t o  a c t  o u t  i n  th e  sense 
t h a t  he g r e a t l y  e n la rg e s  o r  re d u c e s  h i s  r e p r o d u c t io n  o f  
th e  f i g u r e  i n  r e l a t i o n  t o  o t h e r  f i g u r e s  i n  th e  p r o t o c o l .
T h is  m ig h t  come u n d e r  th e  c a te g o r y  o f  f l u c t u a t i o n s  i n  
r e a c t i o n s .  I t  c o u ld  a ls o  p o s s ib l y  be due t o  i n s t a b i l i t y  
i n  th e  v i s u a l  c o r t e x  r e s u l t i n g  i n  s h i f t s  i n  s iz e  c o n s ta n c y .
I te m  7 Unevenness
T h is  o n ly  o c c u r r e d  once i n  a f i g u r e  o t h e r  th a n  th e  
f i r s t  i n  th e  d a ta ,  and t h i s  was i n  F ig u re  5 . I n  in s ta n c e s  
when i t  o c c u r r e d  i n  th e  f i r s t  f i g u r e ,  i t  was p o s s ib l y  due 
t o  th e  s u b je c t * s  f e e l i n g s  o f  in a d e q u a c y  because he was n o t  
su re  w ha t was e x p e c te d  o f  h im .  Or, i t  c o u ld  have been due 
t o  a p o v e r t y  o f  im p u ls e s  a t  th e  moment. Thus, th e  s u b je c t  
re p ro d u c e d  th e  f i g u r e  h e s i t a n t l y  and l i g h t l y .  Then, h a v in g  
g a in e d  c o n f id e n c e  fro m  th e  E x a m in e r ’ s a c ce p ta n c e  o f  h i s
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f i r s t  r e p r o d u c t i o n ,  th e  second was re p ro d u c e d  w i t h  no rm a l 
p r e s s u r e .  S in c e  th e  f i r s t  r e p r o d u c t i o n  was so d i f f i c u l t  
t o  see, i t  p r o b a b ly  d id  n o t  o f f e r  enough f u r t h e r  s t i m u l a t i o n  
t o  th e  s u b je c t ,  i f  he scanned b a ck  o v e r  th e  p r o t o c o l ,  t o  
cause h im  to  r e t r a c e  i t .  The same g e n e ra l  s u g g e s t io n s  
c o u ld  be r e s p o n s ib le  when Unevenness o c c u r r e d  i n  o t h e r  
f i g u r e s ,  i f  f o r  some re a s o n ,  th e  s u b je c t  f e l t  in c a p a b le  
o f  r e p r o d u c in g  th e m . The a c t  o f  p ro d u c in g  a v e r y  l i g h t l y  
d raw n  f i g u r e  c o u ld  be a fo rm  o f  s u b s t i t u t e  a c t i v i t y .
I te m  8 C o v e r in g
C o v e r in g  o f t e n  o c c u rs  t o g e t h e r  w i t h  I te m  7, Unevenness, 
i n  t h a t  th e  s u b je c t  p la c e s  a n o th e r  r e p r o d u c t i o n  o v e r  h i s  
r e p r o d u c t io n  o f  F ig u r e  1 .  T h is  i s  p o s s ib l y  a g a in  due t o  
th e  f a c t  t h a t  th e  uneven f i g u r e  does n o t o f f e r  enough 
s t im u lu s  f o r  th e  s u b je c t  t o  be a t t r a c t e d  by  i t .
The phenomenon c o u ld  a ls o  be p ro d u ce d  by  th e  s u b j e c t ’ s 
i n a b i l i t y  t o  s h i f t ,  i . e . ,  once th e  d i r e c t i o n  o f  th e  f i g u r e  
has been se t i n t o  m o t io n ,  th e  s u b je c t  may n o t be a b le  t o  
change i t  even  th o u g h  th e  r e s u l t  w i l l  be t o  r u n  a c ro s s  
a n o th e r  f i g u r e .
S ta in b r o o k  and Lowenbach (97 ) speak o f  a fo rm  o f  
p e r s e v e r a t i o n  e v id e n t  i n  a g ra p h ia  i n  w h ic h  some o b s e rv e rs  
d e s c r ib e d  th e  hand o f  th e  s u b je c t  as c o m p u ls iv e ly  moved 
to w a rd  th e  a re a  o f  th e  o p t i c  s t im u lu s  and t h a t  t h i s  s t im u lu s
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r e s t r i c t e d  th e  hand t o  t h a t  s p o t .  Some fo rm  o f  t h i s  
t y p e  o f  p e r s e v e r a t io n  may a cco u n t f o r  th e  phenomenon o f  
c o v e r in g ,  b u t  i n  t h i s  s p e c u la t i o n  th e  a rea  o f  o p t i c  
s t im u lu s  w o u ld  o f  n e c e s s i t y  have t o  be th e  f i g u r e  ab o u t 
t o  be c o v e re d ,  w h ic h  i s  c o n t r a d i c t o r y  to  th e  f i r s t  
s u g g e s t io n ,  i . e . ,  l a c k  o f  s t im u lu s  v a lu e  i n  th e  f i r s t  
f i g u r e .
I te m  9 D i s t o r t i o n
H u t t  ( 4 9 ) ,  i n  s p e a k in g  o f  a d u l t s ,  c o n s id e rs  D i s t o r t i o n
o f  a r e p r o d u c t i o n  " . . . . P R I M A  FACIE e v id e n c e  o f  a p s y c h o t i c
p r o c e s s ,  even  th o u g h  th e  p e r s o n a l i t y  s t r u c t u r e  o f  th e
s u b je c t  may n o t  a l t o g e t h e r  be t h a t  o f  a p s y c h o t ic  
,,1
i n d i v i d u a l .
I n  c h i l d r e n  s u f f e r i n g  some deg ree  o f  c e r e b r a l  d y s ­
f u n c t i o n  D i s t o r t i o n  i n  r e p r o d u c t io n s  o f  th e  B e n d e r -G e s ta l t  
f i g u r e s  may a r i s e  f ro m  a number o f  d y n a m ic s .  I t  may 
r e s u l t  f ro m  d i f f i c u l t y  i n  l a t e r a l i t y  w h ic h  t o g e t h e r  w i t h  
p e d a n t r y  and m e t i c u l o s i t y  c o u ld  p ro d u ce  a c o m p le te d  b u t  
in a d e q u a te  and d i s t o r t e d  r e p r o d u c t i o n .  O th e r  c o n t r i b u t i n g  
f a c t o r s  c o u ld  be d i f f i c u l t y  w i t h  th e  f ig u r e - b a c k g r o u n d  
r e l a t i o n s h i p s ,  th e  b a c kg ro u n d  b e in g  in c r e a s e d  each t im e  a 
r e p r o d u c t i o n  i s  added t o  th e  p r o t o c o l ,  o r  th e  c h i l d  c o u ld  
become s t im u lu s  bound t o  c e r t a i n  a re a s  o f  th e  f i g u r e .
F i n a l l y , , a d i s t o r t e d  r e p r o d u c t io n  may be th e  b e s t  th e  
1 p p . 6 7 4 -6 7 5 .
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c h i l d  can  p ro d u c e ,  i . e . ,  a s u b s t i t u t e ,  a l b e i t  in a d e q u a te ,  
s in c e  he ca n n o t a c h ie v e  th e  re q u e s te d  r e p r o d u c t i o n .  The 
w r i t e r  does n o t  ag re e  t h a t  t h i s  phenomenon i s  n e c e s s a r i l y  
i n d i c a t i v e  o f  a p s y c h o t ic  p ro c e s s  i n  th e  c h i l d  s u f f e r i n g  
some d e g re e  o f  c e r e b r a l  d y s f u n c t i o n .
I te m  10 D e s ig n  M is s in g
Some o f  th e  u n d e r l y in g  dynam ics  c o n t r i b u t i n g  to  D e s ig n  
M is s in g  a re  p o s s i b l y  s i m i l a r  to  th o s e  c o n t r i b u t i n g  t o  I te m  9 , 
D i s t o r t i o n .  H owever, D e s ig n  M is s in g  u s u a l l y  I n v o lv e s  a 
s i m p l i f i c a t i o n  o f  th e  c h i l d ’ s r e p r o d u c t io n  because o f  h i s  
i n a b i l i t y  t o  meet th e  re q u e s t  w h ic h  i s  to o  d i f f i c u l t  f o r  
h im .  E m o t io n a l  f a c t o r s  such as lo s s  o f  p s y c h ic  e n e rg y ,  
c a s t r a t i o n  a n x i e t y ,  t ra u m a  p ro d u ce d  by  p h a l l i c  s ym b o l ism , 
o r  h o s t i l i t y ,  may a ls o  c o n t r i b u t e  t o  t h i s  phenomenon.
I te m  11 F ra g m e n ta t io n  TMT A o r  B
T h is  phenomenon i s  p o s s ib l y  a c o m p e n s a to ry  r e a c t i o n  
i n  t h a t  th e  c h i l d  s u b s t i t u t e s  a s im p le r ,  b u t  a p p r o p r ia t e  
f u n c t i o n  f o r  t h e  more d i f f i c u l t  one w h ic h  i s  r e q u e s te d .
T h is  c o u ld  be b ro u g h t  a bou t by  th e  c h i l d ’ s a t te m p t  t o  
s t r u c t u r e  th e  p e r c e p t u a l  f i e l d .  I n  some in s t a n c e s ,  
p e r s e v e r a t i o n  can  r e s u l t  when the  c h i l d  d is c o n t in u e s  
c o n n e c t in g  l o g i c a l  seauences and s u b s t i t u t e s  c o n n e c t in g  
c i r c l e s  a t  random . T h is  may be b ro u g h t  on  b y  th e  c h i l d ’ s 
l o s s  o f  c o n t r o l  i n  s t r u c t u r i n g  th e  f i e l d  and h i s  r e s o r t i n g  
t o  re s p o n s e s  w h ic h  w o rke d  b e f o r e ,  a l t h o u g h  t h e y  a re  no 
l o n g e r  a p p r o p r i a t e .
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I te m  12 6 s c o re  TMT-B o r  4 o r  lo w e r  sc o re  SAET
A l th o u g h  one c a n n o t  be c e r t a i n  t h a t  th e  TMT-B i s  
t a p p in g  f a c t o r s  r e l a t e d  to  c e r e b r a l  d y s f u n c t i o n ,  i t  was 
i n c lu d e d  i n  S c a le  B because th e r e  was a h i g h l y  s i g n i f i c a n t  
d i f f e r e n c e  (P .001 ) b e tw een  the  mean s c o re s  o f  th e  
C e r e b r a l  D y s fu n c t io n  and the  E m o t io n a l l y  D is tu r b e d  G roups, 
as w e l l  as be tw e e n  th e  C e re b ra l  D y s fu n c t io n  and Normal 
G roups . I n  c o n t r a s t ,  th e  Normal and E m o t io n a l l y  D is tu r b e d  
Groups a p p e a re d  r e l a t i v e l y  f r e e  f ro m  th e s e  f a c t o r s .  There  
was no s i g n i f i c a n t  d i f f e r e n c e  b e tw een  t h e i r  means.
A s co re  o f  4 o r  b e lo w  on th e  SAET was u t i l i z e d  i n  
S c a le  B because o f  th e  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  ( P < . 0 0 l )  
be tw een  th e  means o f  th e  C e re b ra l  D y s fu n c t io n  and th e  Normal 
G ro u p s . The mean s c o re  f o r  th e  Norm als  was 7 .5 1 ,  w h i le  th e  
mean s c o re  f o r  th e  C e re b ra l  D y s fu n c t io n  Group was 4 . 8 9 .
The lo w e r  s co re  o f  4 was u t i l i z e d  i n  an a t te m p t  t o  s c re e n  
o f f  th o s e  s u b je c t s  who had th e  g r e a t e s t  d i f f i c u l t y  w i t h  
th e  t e s t ,  i . e . ,  who d id  n o t  p e r c e iv e  th e  a f te r im a g e  
f o l l o w i n g  c e s s a t io n  o f  r o t a t i o n .
B , C u t t i n g  S co res  and M i s c l a s s i f i c a t i o n  
The b e s t  c u t t i n g  s c o re  t h a t  c o u ld  be o b ta in e d  f o r  
S c re e n in g  S c a le  B was 14 (See A p p e n d ix  H ) . When t h i s  was 
a p p l i e d  t o  th e  d a ta  17 o r  8.5% o f  th e  n o rm a ls  were m is -  
c l a s s i f i e d ,  w h i l e  4 o r  10.2%  o f  th e  C e re b ra l  D y s fu n c t io n
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Group w ere  m i s c l a s s i f l e d . The t o t a l  ave rage  m is -  
c l a s s i f i c a t i o n  was 9 .3% . S in ce  th e r e  was no s i g n i f i c a n c e  
be tw e e n  th e  age l e v e l  means when t h e y  were compared i n  
a s c e n d in g  o r d e r  and s in c e  t h e r e  were l i m i t e d  numbers and 
m ixe d  d ia g n o s e s  a t  each  age l e v e l  w i t h i n  the  C e re b ra l  
D y s f u n c t io n  G roup, c u t t i n g  s c o re s  a t  each  age l e v e l  were 
n o t  o b t a in e d .
I n  r e v ie w in g  th e  f o u r  r e c o r d s  o f  t h e  s u b je c t s  i n  th e  
C e re b ra l  D y s fu n c t io n  Group w h ic h  S ca le  B f a i l e d  to  i d e n t i f y ,  
i t  was fo u n d  t h a t  t h e r e  were th r e e  m a le s ,  one age t h i r t e e n ,  
two age f o u r t e e n ,  and one e le v e n - y e a r - o ld  fe m a le .
I n  th e  case o f  th e  fe m a le ,  th e  p r e s e n t in g  p ro b le m  was 
e p i l e p s y ,  w h i le  th e  r e c o r d  c o n ta in e d  a c o n t r a r y  d ia g n o s t i c  
o p in io n  o f  h y s t e r i a .
The t h i r t e e n - y e a r - o l d  m ale s u f f e r e d  a s k u l l  f r a c t u r e  
r e s u l t i n g  i n  c o n v u ls io n s  and i n i t i a l  d e t e r i o r a t i o n .  However, 
t h e r e  has been a re m a rk a b le  r e c o v e r y  o f  h i s  a b i l i t i e s  w i t h i n  
th e  p a s t  two y e a r s .
The w r i t e r  ca n n o t a c c o u n t  f o r  t h e  e x c e l l e n t  p e r fo rm a n c e  
o f  th e  o t h e r  two f o u r t e e n - y e a r - o l d  m a le s .  T h e i r  EEGs were 
d e s c r ib e d  as m i l d ,  g e n e r a l i z e d  a b n o r m a l i t i e s ,  a l th o u g h  b o th  
s u b je c t s  have s u f f e r e d  s e iz u r e s  f ro m  e a r l y  c h i ld h o o d .
G a l le s e  (26 ) o b s e rv e d  i n  s tu d y in g  i d i o p a t h i c  c o n v u ls iv e  
d i s o r d e r s  t h a t  th o s e  o r g a n ic s  " . . . d i a g n o s e d  as a c u te  and 
c h r o n ic  b r a i n  syndrom es a s s o c ia te d  w i t h . . . i d i o p a t h i c
2 5 2 .
c o n v u ls iv e  d i s o r d e r s  te n d e d  t o  p e r fo rm  v e r y  much more 
l i k e  n o rm a ls  th a n  l i k e  th e  o t h e r  o r g a n i c s " .  Thus 
one s u s p e c ts  t h a t  s u b je c t s  w i t h  i d i o p a t h i c  c o n v u ls iv e  
d i s o r d e r s  i n  w h ic h  th e  EEG i n d i c a t e s  a m i l d ,  g e n e r a l i z e d  
a b n o r m a l i t y ,  c a n n o t  be r e a d i l y  d e te c te d  by  S c a le  B .
Of th e  17 c h i l d r e n ,  o r  8.5% o f  th e  Normal Group
whose s c o re s  f e l l  a t  o r  above th e  c u t t i n g  s c o re  o f  14,
one c h i l d  was d e s c r ib e d  as a se ve re  n u is a n c e  b y  th e
t e a c h e r  because o f  h i s  h y p e r a c t i v i t y .  A n o th e r ,  p r e v i o u s l y
m e n t io n e d ,  was h i t  b y  an a u to m o b i le  and s u f f e r e d  a p e r io d
o f  u n c o n s c io u s n e s s .  F i f t e e n  c h i l d r e n ,  o r  7 .5%  o f  th e
n o rm a ls  who f e l l  th e  c u t t i n g  s c o r e ,  ca n n o t be
a c c o u n te d  f o r  b y  th e  w r i t e r .  They have a p p a r e n t ly  gone
2
u n n o t ic e d  i n  th e  c la s s ro o m .
1 p .256.
2 C h i ld r e n  w i t h  c o n t r o l l e d  e p i l e p s y  o r  w i t h  m i ld  d e g rees  
o f  s p a s t i c  in v o lv e m e n t  w o u ld  be i n  n o rm a l c la s s ro o m s .
The w r i t e r  d i d  n o t  have access  to  th e  m e d ic a l  r e p o r d s ,  
w h ic h  i n  any case m ig h t  n o t  have c o n ta in e d  th e  n e c e s s a ry  
i n f o r m a t i o n .
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C h a p te r  9 
CONCLUSIONS
I . I n t^ ro d u c t lo n
P a s c a l and S u t t e l l  (73) d e s c r ib e  t h e i r  s c o re s  as 
l y i n g  on  a q u a n t i t a t i v e  c o n t in u u m ; th e  co n t in u u m  
c o r r e l a t i n g ,  " . . . w i t h  a p r o g r e s s io n  fro m  l e s s  t o  g r e a t e r  
p s y c h o lo g i c a l  d i s t u r b a n c e " .  Then, l i m i t i n g  t h e i r  
d e f i n i t i o n  o f  ego f u n c t i o n i n g  t o  th e  a b i l i t y  t o  re p ro d u c e  
a d e q u a te ly  th e  B e n d e r -G e s ta l t  f i g u r e ,  th e y  c o n s id e r  th e  
p o s i t i o n  o f  a s c o re  on  th e  co n t in u u m  as an i n d i c a t o r  o f  
ego s t r e n g t h .  Low s c o re s  a re  c o n s id e re d  i n d i c a t i v e  o f  
h ig h  ego s t r e n g t h  and h ig h  s c o re s  o f  p o o r  ego s t r e n g t h .  
They su g g e s t t h a t  a l t h o u g h  norms a re  n o t a v a i l a b l e ,  t h e i r  
m ethod o f  s c o r in g  and th e  raw  s c o re s  o b ta in e d  c o u ld  be 
used f o r  c o m p a r is o n  p u rp o se s  w i t h  i n d i v i d u a l s  o u t s id e  o f  
t h e i r  n o rm a t iv e  p o p u l a t i o n . • The w r i t e r  has u t i l i z e d  th e  
r e s u l t s  o f  t h e i r  s c o r in g  m ethod w i t h  th e  p o p u la t io n s  i n  
th e  p r e s e n t  s tu d y  f o r  c o m p a r is o n  w i t h  th e  r e s u l t s  o b ta in e d  
w i t h  S c re e n in g  S c a le  A and S c re e n in g  S ca le  B ,
The m ethod and a d m i n i s t r a t i o n  t im e  f o r  th e  B e n d e r-  
G e s t a l t  T e s t  u s in g  S c a le s  A and B o r  th e  P a s c a l - S u t t e l l  
m e thod  a re  i d e n t i c a l .  However, i f  S ca le  B i s  t o  be 
u t i l i z e d ,  th e  SAET and the  TMT must be a d m in is te r e d
1 p . 9 .
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t o g e t h e r  w i t h  th e  B e n d e r -G e s ta l t  T e s t . Y e t ,  w i t h  th e s e  
a d ju n c t s ,  a more r e l i a b l e  s c re e n in g  te c h n iq u e  i s  made 
a v a i l a b l e  th a n  i f  t h e  B e n d e r - G e s ta l t  were used s i n g l y .
I n  s c o r in g ,  th e  A and B S ca le  m ethods a re  s im p le r  
t h a n  th e  m ethod a d v o c a te d  by  P a s c a l and S u t t e l l .  I n  
S c a le  A, 11 i te m s  must be s c o re d ,  w h i le  i n  S ca le  B t h e r e  
a re  12 i t e m s .  I n  th e  P a s c a l - S u t t e l l  m ethod i t  i s  n e c e s s a ry  
t o  sco re  a t o t a l  o f  105 i te m s  and th e n  t o  c o n v e r t  t h e  raw 
s c o re  t o  a Z s c o r e .  T h e i r  s c o r in g  sys tem  i s  o c c a s io n a l l y  
d i f f i c u l t  t o  f o l l o w  because o f  i n c o n s i s t e n c ie s  i n  t h e i r  
d e m o n s t r a t io n s  and o c c a s io n a l  vagueness as t o  what con ­
s t i t u t e s  s c o r a b le  i t e m s .  They p o s s ib l y  r e f e r r e d  t o  th e  
l a t t e r  when t h e y  w r o t e ,  "O u r  s c o r in g  sys tem  i s ,  h o w e ve r,  
p a r t l y  s u b je c t i v e  i n  th e  sense t h a t  th e  s c o r in g  o f  some 
i te m s  i s  a m a t t e r  o f  judgm en t
I I .  S c re e n in g  S c a le s  A and B v e rs u s  th e  P a s c a l -  
S u t t e l l  M ethod
A .  S c a le  A (E m o t io n a l  D is tu r b a n c e )  v e rs u s  th e  
P a s c a l - S u t t e l l  M ethod
The d i f f e r e n c e  be tw een  th e  means o f  th e  Normal and 
E m o t i o n a l l y  D is tu r b e d  Groups was s i g n i f i c a n t  a t  t h e  .1% 
l e v e l  f o r  b o th  th e  P a s c a l - S u t t e l l  raw  s c o re s  and f o r  th e  
s c o re s  o b ta in e d  w i t h  S c re e n in g  S ca le  A . How ever, when th e  
b e s t  c u t t i n g  s c o re ,  o r  44 was a p p l ie d  t o  th e  P a s c a l - S u t t e l l  
raw s c o r e s ,  45 s u b je c ts  o r  22.5%  o f  th e  Normal Group f e l l
l o , 2 8
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above t h i s  s c o r e ,  w h i le  21 s u b je c t s  o r  35% o f  th e  
E m o t io n a l l y  D is tu r b e d  Group f e l l  b e lo w  i t .  T h us , th e  
P a s c a l - S u t t e l l  m ethod m i s c l a s s i f i e d  66 s u b je c t s  o r  an 
a v e ra g e  o f  28 .8%  o f  th e  com bined p o p u la t i o n s .  (See P i ^  5 & 6 )
I n  c o n t r a s t ,  when a c u t t i n g  s c o re  o f  20 was a p p l ie d  
t o  th e  S c a le  A d a ta ,  26 o r  13% o f  th e  n o rm a ls  f e l l  above 
th e  c u t ,  w h i le  9 o r  15% o f  th e  E m o t io n a l l y  D is tu r b e d  Group 
f e l l  b e lo w  i t .  F u r t h e r ,  when age l e v e l  c u t t i n g  s c o re s  
were u t i l i z e d ,  25 o r  12 .5%  o f  th e  Normal Group were m is ­
c l a s s i f  i e d ,  w h i le  4 o r  6.6% o f  th e  E m o t io n a l l y  D is tu r b e d  
Group were m i s c l a s s i f i e d . Thus, by  t h i s  m e th o d , th e  t o t a l  
a ve ra g e  m i s o l a s s i f l o a t i o n  was re d u c e d  t o  9 .5 % . Thus,
S c a le  A m i s c l a s s i f i e d  35 s u b je c t s  o r  an a ve ra g e  o f  14% 
o f  th e  com bined p o p u la t i o n s .  F i n a l l y ,  th e  P a s c a l - S u t t e l l  
m ethod m i s c l a s s i f i e d  a p p r o x im a te ly  7 o u t  o f  e v e r y  20 
e m o t i o n a l l y  d i s t u r b e d  s u b je c t s ,  w h i le  S ca le  A m i s c l a s s i f i e d  
a p p r o x im a te ly  3 o u t  o f  e v e r y  20 e m o t io n a l l y  d i s t u r b e d  
s u b j e c t s .  Age l e v e l  c u t t i n g  s c o re s  f u r t h e r  re du ce d  t h i s  
l o s s  t o  4 o u t  o f  60 e m o t i o n a l l y  d i s t u r b e d  s u b je c t s .
B . S ca le  B ( N e u r o lo g ic a l  R e f e r r a l )  v e rs u s  th e  
P a s c a l - S u t t e l l  M ethod
B o th  th e  P a s c a l - S u t t e l l  m ethod and S c re e n in g  S ca le  B 
o b ta in e d  a d i f f e r e n c e  be tw een  th e  means o f  th e  C e re b ra l  
D y s f u n c t io n  Group and th e  Normal Group w h ic h  was 
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The c u t t i n g  sco re  w h ic h  seemed to  make th e  b e s t  
use o f  th e  P a s c a l - S u t t e l l  s c o r in g  m ethod was 5 9 .
A p p ly in g  t h i s  to  th e  d a ta ,  10 o r  5% o f  th e  n o rm a ls  were 
m i s c l a s s i f i e d  as s u f f e r i n g  some degree  o f  c e r e b r a l  
d y s f u n c t i o n ,  w h i le  9 o r  23.07%  o f  th e  C e re b ra l  D y s fu n c t io n  
Croup were m i s c l a s s i f i e d  as n o rm a l .  The t o t a l  m is ­
c l a s s i f  i c a t i o n  o f  th e  com bined p o p u la t io n s  was 19 o r  an 
ave ra g e  o f  14.03%  (See P ig s . G and 7 ) .
When a c u t t i n g  sco re  o f  14 was a p p l ie d  t o  th e  S ca le  B 
d a ta ,  17 o r  8 .5%  o f  th e  n o rm a ls  were m i s c l a s s i f i e d .  How­
e v e r ,  o n l y  4 o r  10.2%  o f  th e  c h i l d r e n  i n  th e  C e re b ra l  
D y s f u n c t io n  Group o b ta in e d  s c o re s  w i t h i n  th e  no rm a l ra n g e .  
The t o t a l  m i s c l a s s i f i c a t i o n  was 21 o r  an ave rage  m is ­
c l a s s i f  i c a t i o n  o f  9 .3%  f o r  th e  com bined p o p u la t i o n s .
I n  summary, th e  P a s c a l - S u t t e l l  m ethod m i s c l a s s i f i e d  
9 o u t  o f  39 o f  th e  c e r e b r a l  d y s f u n c t i o n  c h i l d r e n ,  w h i le  
S c re e n in g  S ca le  B m i s c l a s s i f i e d  4 o u t  o f  39 .
I l l . D is c u s s io n
I n  c o n s id e r in g  th e  p r e v io u s  a t te m p ts  w h ic h  have been 
made t o  r e n d e r  th e  B e n d e r -G e s ta l t  T e s t a u s e f u l  p sych o ­
d ia g n o s t i c  te c h n iq u e  / S i l l l n g s l e a  ( l O ) , Gobetz ( 3 0 ) ,
H u t t  (4 9 ,  5 0 ) ,  B y rd  ( 1 3 ) ,  P a sc a l and S u t t e l l  (73)_7^ 
seemed t h a t  th e s e  te c h n iq u e s  had l i t t l e  p r a c t i c a l  v a lu e  
i n  r e t u r n  f o r  th e  trem endous  amount o f  t im e  t h a t  the  
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be c o n s id e re d  s u b je c t i v e  and t h e r e f o r e  d i f f i c u l t  t o  
c o m m u n ic a te .^  P a sca l and S u t t e l l * s  s c o r in g  m ethod was 
chosen  b y  th e  w r i t e r  as th e  one w h ic h  i s  b e s t  v a l i d a t e d  
and has th e  minimum o f  th e se  w e aknesses . However, i t  
re m a in s  t im e -c o n s u m in g  i n  r e t u r n  f o r  th e  amount o f  p s y ch o ­
d i a g n o s t i c  i n f o r m a t i o n  i t  p ro d u c e s .  Hence, the  w r i t e r  
has a t te m p te d  t o  u t i l i z e  th e  B e n d e r -G e s ta l t  T e s t  as a 
l i m i t e d  s c re e n in g  te c h n iq u e  w h ic h  s h o u ld  be f o l l o w e d  up 
b y  f u r t h e r  d i a g n o s t i c  e v a lu a t i o n  i n  th e  a rea  o f  e m o t io n a l  
d is t u r b a n c e ,  c e r e b r a l  d y s f u n c t io n ,  o r  i n  some in s ta n c e s  
b o t h .
When S c re e n in g  S ca le  A (E m o t io n a l  D is tu r b a n c e ) ,  w h ic h  
has 94 fe w e r  i te m s  to  be s c o re d  th a n  th e  P a s c a l - S u t t e l l  
m e thod , was a p p l ie d  t o  th e  d a ta  o b ta in e d  fro m  th e  E m o t io n a l l y  
D is tu r b e d  and Norm al G roups, th e  d i f f e r e n c e  betw een th e  
means was s i g n i f i c a n t  a t  th e  .1% l e v e l .  F u r t h e r ,  i t  
m i s c l a s s i f i e d  a p p r o x im a te ly  7 o u t  o f  50 c h i l d r e n  i n  th e  
com bined p o p u la t io n s ,  o r  a p p ro x im a te ly  1 o u t  o f  10 u s in g  
th e  i n d i v i d u a l  c u t t i n g  s c o re s ,  w h i le  th e  P a s c a l S u t t e l l  
raw  s c o re s  m i s c l a s s i f i e d  a p p ro x im a te ly  14 c h i l d r e n  o u t  
o f  5 0 .
S c re e n in g  S ca le  B ( N e u r o lo g ic a l  R e f e r r a l ) , w h ic h
1 F o l lo w in g  3 h o u rs  o f  i n s t r u c t i o n ,  and p r a c t i s e  s c o r in g ,  
a r e s e a r c h  s tu d e n t  s c o r in g  16 E .D .  p r o t o c o ls  and 16 
c e r e b r a l  d y s f u n c t i o n  p r o t o c o l s ,  o b ta in e d  c o e f f i c i e n t s  
o f  r e l .  o f  .88  and .93  r e s p e c t i v e l y  w i t h  th e  w r i t e r ' s  
s c o r e s .
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has 73 le s s  I te m s  t o  s c o re  th a n  th e  P a s c a l - S u t t e l l  
m e th o d , a ls o  d i f f e r e n t i a t e d  be tw een  th e  means o f  th e  
C e r e b r a l  D y s fu n c t io n  and Normal Groups a t  th e  .1% l e v e l  
o f  c o n f id e n c e .  When S c a le  B 's  a b i l i t y  t o  d i f f e r e n t i a t e  
be tw e e n  th e  tw o g ro u p s  was compared w i t h  t h a t  o f  th e  
P a s c a l - S u t t e l l  s c o r in g  m e thod , i t  was fo u n d  t h a t  S ca le  B 
m i s c l a s s i f i e d  an ave rage  o f  9 c h i l d r e n  o u t  o f  100, w h i le  
th e  P a s c a l - S u t t e l l  method m i s c l a s s i f i e d  an a ve rage  o f  14 
o u t  o f  1 00 .
These f i n d i n g s  su g g e s t t h a t  S c re e n in g  S c a le s  A and 
B r e n d e r  th e  B e n d e r -G e s ta l t  T es t a more e f f e c t i v e  s c r e e n in g  
te c h n iq u e  th a n  th e  P a s c a l - S u t t e l l  s c o r in g  m e th o d . The 
f i n d i n g s  w o u ld  a ls o  seem t o  j u s t i f y  c r o s s - v a l i d a t i o n  
s t u d ie s  and r e s e a r c h  i n t o  what th e  s i g n i f i c a n t  i te m s  i n  
b o th  s c a le s  a re  m e a s u r in g .
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APPENDIX A . BILLINGSLEA^S FACTORS AND INDICES
F a c to r s
1 .  ANGULATION: T h is  te rm  encompasses two c o n d i t i o n s
where a n g u l a r i t y  i s  th e  im p o r ta n t  f a c t o r .
a .  POINT a n g u l a t io n  ( i n  F ig u re s  " a " ,  4 ,  7 , and 8 ) ;
The p e r c e p tu a l  r e p r o d u c t io n  o f  th e  deg ree  o f  angu­
l a r i t y  e x i s t e n t  be tw een  two r e l a t e d  a n g le s  i n  a 
f i g u r e ' s  l i n e a r  o u t l i n e ;  i . e . ,  th e  deg ree  o f  
r e l a t i o n s h i p  be tw een  A n g le s  1 and 2 o f  th e  d iam ond 
o f  F ig u r e  " a " , th e  degree  r e l a t i o n s h i p  be tw e e n  
A n g le s  " a "  and " b "  o f  th e  box o f  F ig u re  4 ,  th e  
deg ree  r e l a t i o n s h i p  b e tw een  A n g le s  3 and 6 o f  
F ig u re  B .
b .  SLOPING ANGULATION ( i n  F ig u r e s  2 , 5, 6, 7 ) :  The
p e r c e p t u a l  r e p r o d u c t io n  o f  th e  d e v i a t i o n  o f  one o r
more s u b p a r ts  o f  a f i g u r e  f ro m  th e  f i g u r e ' s  b a s ic
h o r i z o n t a l  o r  v e r t i c a l  a x i s ;  i . e . ,  th e  u p p e r  l e f t  
t o  lo w e r  r i g h t  s lo p e  o f  co lum ns o f  c i r c l e s  i n  F ig u r e  
2 ,  th e  u p p e r  r i g h t  t o  lo w e r  l e f t  s lo p e  o f  th e  h a n d le  
i n  F ig u r e  5, th e  u p p e r  r i g h t  t o  lo w e r  l e f t  s lo p e  o f  
th e  l e f t  hand s u b p a r t  i n  F ig u re  7 .
2 .  CIRCULARITY ( i n  F ig u re  " a " ) :  The p e r c e p tu a l  r e p r o ­
d u c t i o n  o f  t h e  c i r c u l a r  fo rm  o f  th e  c i r c l e  i n  F ig u r e  
" a " ; i . e . ,  th e  r a t i o  be tw een  th e  l e n g t h  o f  th e  h o r i ­
z o n t a l  d ia m e te r  t o  th e  le n g t h  o f  th e  v e r t i c a l  d ia m e te r  
o f  th e  c i r c l e .
3 .  CLOSURE ( i n  F ig u re s  " a " ,  7 , and S ) • The p e r c e p tu a l  
r e p r o d u c t i o n  o f  th e  c o n n e c te d  b u t  n o t o v e r la p p e d  l i n e a r  
j o i n t s  i n  a f i g u r e  o r  i t s  s u b p a r t s .
4 .  COLLIDING: The c o l l i d i n g  o r  c r o s s in g  o f  one f i g u r e  
r e p r o d u c t io n  on  th e  t e s t  r e s u l t s  s h e e ts  w i t h  one o r  
more o t h e r  f i g u r e  r e p r o d u c t io n s  on th e  same s h e e t .
5 . COLUIVINAR SPACING ( i n  F ig u re  2) : The p e r c e p tu a l  r e p r o ­
d u c t i o n  o f  t h e  d is ta n c e s  e x i s t i n g  be tw een  th e  co lum ns 
o f  c i r c l e s  o f  F ig u re  2 .
6 .  CONFABULATION. The s u b s t i t u t i o n  o f  num bers, l e t t e r s ,  
o r  p e c u l i a r l y  shaped sym bols f o r  th e  c o r r e c t  s u b p a r ts  
o f  a f i g u r e ;  th e  d o ts  o r  c i r c l e s  o f  th e  f i g u r e  may be 
s u b s t i t u t e d ,  o r  th e  w ho le  s u b p a r t  o r  even  th e  w ho le
' f i g u r e  may be d i s t o r t e d  i n t o  a p e c u l i a r  shape so t h a t  
i t s  o r i g i n a l  g e s t a l t  fo rm  i s  d e s t ro y e d  and u n re c o g n iz a b le  
T h is  f a c t o r  i s  n o t th e  same as O rn a m e n ta t io n .
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7 .  CROSSING AVOIDANCE ( F ig u r e  6 ) :  The F ra g m e n ta t io n
o f  th e  v e r t i c a l  o r  h o r i z o n t a l  wavy l i n e s ,  o r  o f  b o th  
wavy l i n e s  i n  such  f a s h io n  t h a t  th e  tw o  l i n e s  do n o t 
c ro s s  each  o t h e r  i n  F ig u r e  6; th e  Le f t - R i g h t  
D is p la c e m e n t o f  th e  v e r t i c a l  wavy l i n e  o f  F ig u r e  6 
t o  such  a d e g re e  t h a t  i t  does n o t c ro s s  th e  h o r i z o n t a l  
l i n e  a t  any p o i n t .
8 .  DIRECTIONAL IRREGULARITY (F ig u re s  1 ,  2 ,  and 3 ) :  The 
te n d e n c y  o f  one o r  more members o f  a row o f  co lum ns 
o f  a f i g u r e  t o  d iv e r g e  e i t h e r  t o  th e  r i g h t  o f  t o  th e  
l e f t  o f  t h a t  row o r  co lum n w i t h  th e  r e s u l t  t h a t  th e  
row o r  co lum n i s  no t s t r a i g h t ;  r a t h e r ,  i t  g iv e s  th e  
appearance  o f  " i r r e g u l a r i t y , " o f  " p o o r  v i s u a l - m o t o r  
c o n t r o l . "  Sometimes t h i s  d iv e rg e n c e  i s  such  as t o  bow 
o r  c u rv e  a l i n e  t h a t  i s  s t r a i g h t  i n  th e  s ta n d a rd  c a r d s .  
T h is  f a c t o r  may be r e l a t e d  t o ,  b u t  ca n n o t be s a id  t o
be synonymous w i t h  m o to r  i n c o o r d i n a t i o n .
9 .  ELONGATION ( F ig u r e s  " a " ,  7 ,  and 8) (See Shape D i s t o r t i o n )
1 0 .  ERASURE, The use o f  th e  p e n c i l  e r a s e r  o f  th e  t e s t  
m a t e r i a l s  t o  e r a d ic a t e  a m ark p r e v i o u s l y  made i n  th e  
f i g u r e  r e p r o d u c t io n s .
1 1 .  EXAGGERATION (F ig u r e  6) • The in c r e a s e  i n  a re a  o f  th e  
lo o p s  o f  e i t h e r  one o r  b o th  o f  th e  wavy l i n e s  i n  
F ig u r e  6 .  The te rm  r e f e r s  o n l y  t o  t h i s  c h a r a c t e r i s t i c  
i n  t h i s  f i g u r e .  T h is  f a c t o r  i s  r e l a t e d  t o  th e  s iz e  o f  
F ig u r e  6 , i . e . ,  t h e  l e n g t h  o f  th e  h o r i z o n t a l  wavy l i n e ,  
b u t  i s  no t synonymous w i t h  S ize  D i f f e r e n c e s .
1 2 .  FIGURE ORDER: The o r d e r  i n  w h ich  th e  f i g u r e  r e p r o ­
d u c t io n s  have been p la c e d  i n  th e  t e s t  r e s u l t s  she e t 
o r  s h e e ts :
1 .  IVIETHODICAL; i . e . ,  a l l  f i g u r e  r e p r o d u c t io n s  f o l l o w  
ea ch  o t h e r  i n  th e  d i r e c t  o r  r i g i d  sequence o f  " a " ,
1 , 2 , 3 , 4 , 5 , 6 , 7 ,  and 8 .
2 .  ORDERIuY; i . e . ,  when 6 t o  8 o f  th e  f i g u r e  r e p r o ­
d u c t i o n  f o l l o w  each  o t h e r  i n  d i r e c t  sequence .
3 .  LOOSE; i . e . ,  when 3 t o  6 o f  th e  f i g u r e  r e p r o d u c t io n s  
f o l l o w  each  o t h e r  i n  d i r e c t  sequence .
4 .  CONFUSED; i . e . ,  when no more th a n  2 o f  th e  f i g u r e  
r e p r o d u c t io n s  f o l l o w  each o t h e r  i n  d i r e c t  sequence .
1 3 .  FRAGIVIENTATION ( F ig u re s  " a " ,  4 , 6 , 7 ,  and 8) : The 
s e p a r a t io n  o r  d i v i s i o n  o f  th e  s u b p a r ts  o f  th e  f i g u r e  
i n  p la c e s  u s u a l l y  no t r e c o g n iz e d  by  th e  g e s t a l t  
p r i n c i p l e s ;  i . e . ,  th e  b r e a k in g  o f  u s u a l l y  s o l i d  l i n e s  
i n t o  p a r t s ,  th e  s e g m e n ta t io n  o f  a c u rv e ,  th e  b re a k i:o g  
up o f  a squa re  i n t o  h a lv e s  o f  a square  i n  a way t h a t  
i s  n o t  C lo s u r e .
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1 4 .  LEFT-RIGHT DISPLACEMENT ( F ig u r e s  5 , 6, 8 ) :  The 
s h i f t i n g  o f  th e  p o in t  o f  c o n n e c t io n  be tw e e n  sub ­
p a r t s  o f  a f i g u r e  e i t h e r  t o  th e  l e f t  o r  t o  th e  r i g h t ;  
th e  p o in t  o f  c o n n e c t io n  be tw een  th e  h a n d le  and cup 
o f  F ig u r e  5, th e  p o in t  o f  c o n n e c t io n  o r  c r o s s in g  o f  
th e  v e r t i c a l  and h o r i z o n t a l  wavy l i n e s  i n  F ig u re  6, 
th e  p o i n t  o f  c o n n e c t io n  o f  th e  in s id e  d iam ond t o  th e  
to p  h o r i z o n t a l  l i n e  o f  F ig u re  8 .
1 5 .  l i n e a r  r e g u l a r it y  ( F ig u re s  " a " ,  3, 4 ,  7 ,  8 ) :  The 
p e r c e p t u a l  r e p r o d u c t io n  o f  th e  r e l a t i o n s h i p  be tw een  
th e  le n g t h s  o f  s i m i l a r  l i n e s  o f  a f i g u r e  o r  i t s  sub­
p a r t s ;  i . e . ,  th e  r e l a t i o n  b e tw e e n  th e  s id e s  o f  th e  
sq u a re  i n  F ig u r e  " a " ,  th e  r a t i o  o f  th e  l e f t  v e r t i c a l  
s id e  t o  th e  r i g h t  v e r t i c a l  s id e  o f  th e  box i n  F ig u re  
4 , th e  r a t i o  o f  th e  v a r io u s  s i m i l a r  s id e s  i n  F ig u re  7, 
and t h e  r a t i o  o f  th e  v a r io u s  s i m i l a r  s id e s  i n  F ig u re  8 .
1 6 .  L IP  APPROXIMATION ( F ig u r e  5 ) :  The b r i n g i n g  t o g e t h e r
o f  th e  l i p s  o f  th e  cup o f  F ig u re  5 i n  such  f a s h io n  as 
t o  te n d  t o  make, o r  a c t u a l l y  make, a c lo s e d  u n i t  r a t h e r  
th a n  th e  open cu p . T h is  i s  t o  be d i f f e r e n t i a t e d  f ro m  
C lo s u re ,  a l t h o u g h  i n  th e  s t r i c t  g e s t a l t  sense o f  th e  
te rm ,  such b e h a v io u r  i s  t r u e  " C lo s u r e . "
1 7 .  MARGINS: The c r e a t i o n  o f  an i d e n t i f i a b l e ,  c o n s is t e n t
m a rg in  be tw e e n  th e  f i g u r e  r e p r o d u c t io n s  and th e  edge 
o f  th e  t e s t  r e s u l t s  p a p e r ,  t h i s  m a rg in  e x i s t i n g  on  
e i t h e r  one , tw o ,  t h r e e ,  o r  a l l  f o u r  s id e s  o f  th e  p a p e r .  
No i d e n t i f i a b l e  m a rg in  i s  s c o re d  1 , a m a rg in  on  one 
s id e  o f  t e s t  page i s  s c o re d  2 ,  on  two s id e s  i s  s c o re d  
3, on  t h r e e  s id e s  i s  s c o re d  4 ,  and on  f o u r  s id e s  i s  
s c o re d  5 .
1 8 .  METICULOUS CAREFULNESS: The c o u n t in g  and c h e c k in g  o f  
th e  cou n t o f  t h e  number o f  s u b p a r ts  o f  a f i g u r e  on  th e  
s ta n d a rd  c a rd s ;  th e  a t te m p t  t o  use th e  p e n c i l ,  f i n g e r s ,  
o r  o t h e r  d e v ic e s  i n  such  f a s h io n  as t o  g iv e  a c l o s e r  
a p p r o x im a t io n  o f  s iz e  o r  deg ree  o f  a n g u l a r i t y  i n  a 
f i g u r e  r e p r o d u c t i o n ;  th e  s lo w  c a r e f u l  d ra w in g  o f  l i n e s ,  
s m a l l  c i r c l e s ,  and d o ts  i n  f i g u r e  r e p r o d u c t io n s .
1 9 .  NUMBER DISTORTION ( F ig u re s  1 , 2 ,  3 , 5, and 6 ) :  The 
p e r c e p tu a l  r e p r o d u c t i o n  o f  th e  number o f  s u b p a r ts  o f  
a f i g u r e  as e x i s t e n t  i n  th e  s ta n d a rd  c a rd  s c o r e s .
2 0 .  ORNAMENTATION: The a d d i t i o n  o r  e m b e l l is h m e n t  o f  th e
f i g u r e  r e p r o d u c t io n s  w i t h  one o r  a number o f  u n u s u a l 
sym b o ls ,  d ra w in g s ,  c a r i c a t u r e s ,  and th e  l i k e  w h ic h ,  
eve n  th o u g h  p r e s e n t ,  do n o t d e s t r o y  th e  o r i g i n a l  
g e s t a l t  o r g a n i z a t i o n  o f  th e  f i g u r e .
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21* OVERLAPPING ( F ig u r e  7 ) :  The p e r c e p t u a l  r e p r o d u c t io n
o f  th e  de g re e  and p la ce m e n t o f  th e  o v e r la p p in g  i n  
th e  s u b p a r ts  o f  F ig u re  7 as e x i s t e n t  i n  th e  s ta n d a rd  
c a rd  s c o r e s .  Though r e l a t e d  t o  S e p a r a t io n  o f  P a r t s ,  
t h i s  f a c t o r  i s  d i f f e r e n t i a t e d  by  i t s  f e a t u r e  o f  o v e r ­
l a p p i n g .
2 2 .  PAGE COHESION: The t o t a l  amount o f  th e  t e s t  r e s u l t s
page t h a t  a l l  o f  t h e  f i g u r e  r e p r o d u c t io n s  c o v e r .
1 .  O n ly  o n e - t h i r d  o f  one s id e  o f  one s h e e t i s  used 
f o r  a l l  d r a w in g s .
2 .  O n ly  t w o - t h i r d s  o f  one s id e  o f  one sh e e t i s  used 
f o r  a l l  d r a w in g s .
3 .  More th a n  t w o - t h i r d s  o f  one s id e  o f  one she e t i s  
used f o r  a l l  d r a w in g s .
4 .  One and o n e - h a l f  s id e s  o f  one o r  tw o  s h e e ts  a re  
used f o r  a l l  d ra w in g s .
5 .  More t h a n  one and o n e - h a l f  s id e s  o f  one o r  tw o  
s h e e ts  a re  used f o r  a l l  d ra w in g s .
6 .  More t h a n  tw o  f u l l  s id e s  o f  p a p e r  a re  used f o r  a l l  
d r a w in g s .
2 3 .  PAIRING ( F ig u r e  1 ) :  The p e r c e p tu a l  r e p r o d u c t io n  o f
th e  g r o u p in g  o f  th e  d o ts  i n  F ig u re  1 i n t o  p a r t s  by  
p l a c i n g  two d o ts  c lo s e  t o  each o t h e r  and a t  a g r e a t e r  
d is ta n c e  f ro m  t h e i r  n e ig h b o u rs ;  w h e th e r  th e  p a i r i n g  
s t a r t s  w i t h  D o ts  1 and 2 f ro m  th e  l e f t  s id e  o f  th e  
l i n e  o f  d o t s ,  o r  w i t h  D o ts  2 and 3 f ro m  th e  l e f t  s id e  
o f  t h e  d o t  l i n e  i s  n o t e s s e n t i a l .
2 4 .  PARALLEL DISTORTION (F ig u r e s  4 ,  7 ,  and 8 ) :  The com­
p r e s s io n  o f  two p a r a l l e l  l i n e s  o f  a f i g u r e  such t h a t  
a t  one end o f  th e  l i n e s  t h e y  a re  c l o s e r  t o  each  o t h e r  
t h a n  t h e y  a re  a t  th e  o t h e r  end ; i . e . ,  t h e  s ta n d a rd  
c a rd  s c o re s  c a l l  f o r  p a r a l l e l i s m  i n  th e  box s id e s  o f  
F ig u re  4 ,  i n  th e  lo n g  l i n e s  o f  th e  s u b p a r ts  o f  F ig u re
7. i n  th e  lo n g  l i n e s  o f  F ig u re  8 , and c o m p re s s io n  o f  
th e s e  a t  e i t h e r  o f  t h e i r  ends w o u ld  be c o n s id e re d  
P a r a l l e l  D i s t o r t i o n .
2 5 .  PERSEVERATION: The r e p e t i t i o n  o f  a j u s t  p r e v i o u s l y  
em ployed  f i g u r e  r e p r o d u c t io n  as th e  f i g u r e  r e p r o ­
d u c t i o n  when a new s t im u lu s  c a rd  i s  p r e s e n te d .  A 
d e f i n i t e  d i s t i n c t i o n  e x i s t s  b e tw e e n  t h i s  te rm  and a 
h ig h  p o s i t i v e  sco re  f o r  Number D i s t o r t i o n ,  th o u g h  th e  
b e h a v io u r  i n  th e  two s i t u a t i o n s  i s  s i m i l a r  i n  
p s y c h o lo g ic a l  u â a g e .
2 6 .  POINTED LOOPS (F ig u re  6 ) :  The c r e a t i o n ,  i n  th e  f i g u r e  
r e p r o d u c t io n s ,  o f  a p o in t  i n  th e  apex o f  one o r  more 
o f  th e  lo o p s  o f  th e  s u b p a r ts  o f  F ig u re  6 .
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2 7 .  REGRESSION: The r e v e r s i o n  f ro m  t h e  use o f  MATURE 
c o n c e p ts  i n  f i g u r e  r e p r o d u c t io n s  ( i . e . ,  c o n c e p ts  
c h a r a c t e r i s t i c  o f  th e  f i g u r e  r e p r o d u c t io n s  o f  an 
i n d i v i d u a l  w i t h  a ve rage  i n t e l l i g e n c e ,  n o rm a l e m o t io n a l  
a d ju s t m e n t , and o f  t h e  same c h r o n o lo g i c a l  age as th e  
s u b je c t )  t o  th e  use o f  le s s  m a tu re  c o n c e p ts  i n  f i g u r e  
r e p r o d u c t io n s  ( i . e . ,  c o n c e p ts  c h a r a c t e r i s t i c  o f  t h e  
f i g u r e  r e p r o d u c t io n s  o f  an i n d i v i d u a l  w i t h  ave ra g e  
i n t e l l i g e n c e ,  n o rm a l e m o t io n a l  a d ju s tm e n t ,  b u t  o f  much 
y o u n g e r  c h r o n o lo g i c a l  age t h a n  th e  s u b j e c t ) . Such 
r e v e r s io n s  may in c lu d e  :
a .  t h e  use o f  c i r c l e s  in s t e a d  o f  d o t s .
b .  t h e  use o f  s la s h e s  in s t e a d  o f  c i r c l e s ,  d o t s ,  o r  
c o n t in u o u s  l i n e s .
c . t h e  r e p l a c i n g  o f  lo o p s ,  c i r c l e s ,  and d o ts  by  
s c r i b b l e s  t h a t  have no c l e a r  i n d i v i d u a l  p e r c e p t u a l  
o r g a n i z a t i o n ,  b u t  i n  t h e i r  g r o u p in g  do fo rm  th e  
s ta n d a rd  g e s t a l t  f i g u r e .
d .  th e  use o f  a rc s  i n s t e a d  o f  c l e a r  c u t  a n g le s  i n  th e  
co lum ns o f  F ig u re  3 .
2 8 .  REPEATED ATTEMPTS AT REPRODUCTION: The s t a r t i n g  o f  
f i g u r e  r e p r o d u c t i o n ,  e i t h e r  as p a r t  o f  a f i g u r e  o r  as 
th e  w ho le  f i g u r e ,  tw o  o r  more t im e s  d u r in g  th e  same 
t e s t i n g  p e r i o d .
2 9 .  REVERSAL ( F ig u r e  4 ) :  The r o t a t i o n  on i t s  a x is  o f  
e i t h e r  s u b p a r t ,  b u t  NOT th e  t o t a l  f i g u r e ,  o f  F ig u re  4 
such  t h a t  th e  s u b p a r t  i s  t h e n  i n  a f u l l y  r e v e r s e d  
p o s i t i o n  f ro m  t h a t  e x i s t e n t  i n  th e  s ta n d a rd  c a rd  s c o re s  
T h is  a p p r o x im a te ly  1 8 0 -d e g re e  p a r t - r o t a t i o n  i s  
e s s e n t i a l l y  p o s s ib le  o n ly  i n  F ig u r e  4 ,  a l i m i t a t i o n  
s e p a r a t in g  R e v e rs a l  f ro m  R o t a t i o n - P a r t .
3 0 .  ROTATION-PART (F ig u r e s  " a " ,  4 ,  and 8 ) :  The r e v o l v i n g ,  
a t  t h e  p o in t  o f  t h e i r  c o n n e c t io n ,  o f  th e  s u b p a r ts  o f
a f i g u r e  i n  e i t h e r  c lo c lc w ls e  o r  c o u n te r c lo c k w is e  
d i r e c t i o n  such  t h a t  th e  a n g le  s u b te n d e d  b e tw e e n  them 
i s  g r e a t e r  o r  l e s s  t h a n  t h a t  e x i s t e n t  i n  t h e  s ta n d a rd  
c a rd  s c o r e s .
3 1 .  ROTATION TOTAL ( A l l  F i g u r e s ) : The r e v o l v i n g  o f  th e
t o t a l  f i g u r e  on  i t s  a x is  i n  e i t h e r  c lo c k w is e  o r  c o u n t e r ­
c lo c k w is e  d i r e c t i o n  such  t h a t  t h e  a n g le  su b te n d e d  
b e tw e e n  th e  f i g u r e ' s  h o r i z o n t a l  a x is  and th e  h o r i z o n t a l  
edge o f  t h e  t e s t  r e s u l t s  p a p e r  i s  g r e a t e r  o r  l e s s  t h a n  
t h a t  e x i s t e n t  i n  th e  s ta n d a rd  c a rd  s c o r e s .
3 2 .  SEPARATION OP PARTS ( F ig u r e s  " a "  and 4 ) :  The s p l i t t i n g
o f  t h e  f i g u r e  i n t o  s u b p a r ts  a t  th e  p o in t  where a
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c o n n e c t io n  b e tw e e n  th e  s u b p a r ts  i s  e x i s t e n t  i n  th e  
s ta n d a rd  c a r d s .  T h is  f a c t o r  i s  r e l a t e d  t o  c lo s u r e ,  
b u t  i s  n o t t o  be c o n s id e re d  synonymous w i t h  i t ;  i t  
i s  t h i s  d i s t i n c t i o n  w h ic h  e x c lu d e s  F ig u r e  8 f ro m  
b e in g  e v a lu a te d  f o r  t h i s  f a c t o r .
3 3 . SHAPE d is t o r t io n  ( F ig u r e s  " a " ,  3, 4 , 5 , 7 ,  and 8 ) :
The s t r e t c h i n g  o f  a f i g u r e  a lo n g  i t s  v e r t i c a l  a x is  
r e l a t i v e  t o  i t s  h o r i z o n t a l  a x i s ,  o r  th e  s t r e t c h i n g  
o f  a f i g u r e  a lo n g  i t s  h o r i z o n t a l  a x is  r e l a t i v e  t o  i t s  
v e r t i c a l  a x i s ;  th e  d e c r e a s in g  o r  i n c r e a s i n g  o f  th e  
r a t i o  o f  th e  l e n g t h  o f  a f i g u r e  r e l a t i v e  t o  i t s  h e i g h t .
3 4 .  SHEARING ( F ig u r e  5 ) :  The d i s t o r t i o n ,  b y  s h e a r in g ,  o f  
th e  cup o f  F ig u r e  5 e i t h e r  t o  th e  l e f t  o r  t o  th e  r i g h t  
r e l a t i v e  t o  i t s  h o r i z o n t a l  a x is  o r  base l i n e ;  th e  
t i l t i n g  o f  th e  cup o f  F ig u r e  5 t o  th e  l e f t  o r  t o  th e  
r i g h t  o f  t h e  p o s i t i o n  as i n d i c a t e d  i n  th e  s ta n d a rd  c a rd  
s c o re s  accom pan ied  b y  a p r o p o r t i o n a l  d i s t o r t i o n  o f  th e  
a n g le s  b e tw e e n  th e  c u p 's  s id e s  and th e  c u p 's  base l i n e .  
T h is  f a c t o r  i s  n o t  t h e  same as T o t a l  R o t a t i o n .
3 5 . SIZE DIFFERENCES ( A l l  F i g u r e s ) :  The in c r e a s e  o r  
d e c re a s e  i n  l i n e a r  o r  a r e a l  s iz e  o f  a f i g u r e  f ro m  t h a t  
e x i s t e n t  i n  t h e  s ta n d a rd  c a rd  s c o r e s .  I n  F ig u r e  6 t h i s  
i s  r e l a t e d  t o ,  b u t  does n o t  i n c lu d e .  E x a g g e r a t io n .
3 6 .  SKETCHING ( F ig u r e s  " a " ,  4 , 6, 7 , and 8 ) :  The use o f  
r e p e t i t i v e  s t r o k e s  i n  f o r m in g  th e  l i n e s  o f  a f i g u r e ,
i . e . ,  t h r e e  o r  more r e s t r o k i n g s  o f  one o r  more l i n e s  
o f  a f i g u r e .  T h is  i s  t o  be d i f f e r e n t i a t e d  f ro m  th e  
d r a f t s m a n  o r  a r t i s t ' s  t e c h n iq u e ,  w h ic h  can  u s u a l l y  be 
a s c e r t a in e d  i n  a o u b t f u l  cases b y  s im p le  q u e s t i o n in g .
T h is  i s  t o  be d i f f e r e n t i a t e d ,  a l s o ,  f ro m  s c r i b b l i n g  and 
th e  r e g r e s s iv e  use o f  dashes o r  s la s h e s .
3 7 . T A IL IN G  DISTORTION ( F ig u r e  4 ) :  The p e r c e p t u a l  r e p r o ­
d u c t i o n  o f  th e  p r o p o r t i o n a t e  amount o f  th e  c u rv e  i n  
F ig u r e  4 t h a t  e x te n d s  t o  th e  r i g h t  and t o  th e  l e f t  o f  
th e  p o i n t s  where th e  cu rve  to u c h e s  i t s  base l i n e ;  th e  
in c r e a s e  o r  d e c re a se  i n  t h e  r a t i o  o f  th e  t o t a l  l e n g t h  
o f  t h e  c u rv e  t o  t h a t  l i n e a r  e x te n t  o f  th e  c u rv e  b e tw e e n  
th e  p o in t s  where i t  to u c h e s  th e  base l i n e .
3 8 . VERBAL TEST RESISTANCE: The number o f  v e r b a l  s ta te m e n ts
made b y  th e  exam inee a t  th e  b e g in n in g  and d u r i n g  th e  
t e s t  as c o m p la in ts  ab o u t th e  t e s t  and a b o u t th e  t e s t i n g  
s i t u a t i o n .
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D e f i n i t i o n s  o f  I n d i c e s
A - D i s t o r t i o n  o f  th e  c i r c l e  as t o  w h e th e r  th e  h o r i ­
z o n t a l  o r  t h e  v e r t i c a l  a x i s  i s  l o n g e r ,  w i t h  1 . 0  
b e in g  p e r f e c t .
F a c t o r  2
C - D i s t o r t i o n  o f  th e  a n g le s  o f  th e  s i^u a re ; le s s  th a n  
1 .0  means s t r e t c h e d  o u t  v e r t i c a l l y ,  1 .0  i s  n e u t r a l ,  
o r  p e r f e c t ,  g r e a t e r  th a n  1 .0  means s t r e t c h e d  o u t  
h o r i z o n t a l l y .
F a c t o r  l a
D - D i s t o r t i o n  o f  th e  p e r i p h e r y  o f  th e  s q u a re ;  0 .0  i s  
n o r m a l .
F a c t o r  15
E - D i s t o r t i o n  o f  th e  axes o f  th e  sq u a re  and c i r c l e  
as r e l a t e d  t o  e a ch  o t h e r ;  180 i s  n o rm a l.
F a c t o r  30
H -C lo s u re  o f  th e  squa re  and o f  th e  c i r c l e ;  0 i s  
n o rm a l c lo s u r e ;  1 means o v e r la p p in g  b u t  c lo s e d ;
2 i s  o v e r la p p in g  b u t  NOT c lo s e d ;  3 i s  n o n - c lo s u r e .  
The s c o re  r e p r e s e n ts  th e  t o t a l  o f  th e  w e ig h te d  
s c o r e s .
F a c t o r  3
M-The r o t a t i o n  o f  th e  t o t a l  f i g u r e ;  a m inus  s c o re  
means c o u n t e r - c lo c k w is e  r o t a t i o n ;  a 0 s c o re  i s  
n o rm a l;  and a p lu s  s c o re  i s  c lo c k w is e  r o t a t i o n .
The s iz e  o f  th e  sco re  g iv e s  th e  deg ree  o f  r o t a t i o n .
F a c t o r  31
N -S iz e  in d e x ,  a re a  i n  n a t u r e ,  o f  th e  c i r c l e .
F a c to r  35
0 - S iz e  in d e x ,  a rea  i n  n a t u r e ,  o f  th e  s q u a re .
F a c t o r  35
P -S iz e  in d e x ,  a re a  i n  n a tu r e ,  o f  th e  t o t a l  f i g u r e .
F a c to r  35
A - D i s t o r t i o n  i n  th e  number o f  d o ts  u sed ; 12 i s
s t a n d a r d .
F a c t o r  19
B -S iz e  i n  th e  a ve ra g e  d is ta n c e  p e r  d o t ;  2 .1 5  i s  
s t a n d a r d .
F a c t o r  35
Ba-The a ve rage  le n g t h  o f  th e  co lum ns o f  c i r c l e s  i n  
F ig u r e  2 .
F a c t o r  35
E -A v e ra g e  s lo p e  o f  th e  co lu m n s ; 65 i s  s ta n d a r d .
F a c t o r  l b
1 -A v e ra g e  space p e r  co lum n r e l a t i v e  t o  ave ra g e  
h e i g h t .
F a c t o r  35
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3 .  B - D i s t o r t i o n  i n  t h e  a ve ra g e  d is t a n c e  b e tw e e n  th e
d o ts  o f  th e  c e n t r e  l i n e .
F a c t o r  35
C - D i s t o r t i o n  b e tw e e n  l i n e  le n g t h s  o f  th e  u p p e r  and 
lo w e r  l i n e  o f  d o t s ;  l e s s  th a n  1 .0  means lo n g e r  
lo w e r  l i n e ;  1 .0  i s  s ta n d a rd ;  g r e a t e r  t h a n  1 .0  
means lo n g e r  u p p e r  l i n e .
F a c t o r  15
D - D i s t o r t i o n  i n  th e  shape o f  th e  f i g u r e ;  2 .3 1  i s  
s ta n d a r d ;  l e s s  t h a n  t h i s  f i g u r e  means i t  i s  
s t r e t c h e d  v e r t i c a l l y ;  g r e a t e r  t h a n  t h i s  means 
i t  i s  s t r e t c h e d  h o r i z o n t a l l y .
F a c t o r  35
H - D i s t o r t i o n  i n  th e  m a in te n a n c e  o f  d is t a n c e  r e l a t i o n ­
s h ip  b e tw e e n  th e  c e n t r e  l i n e  d o t s ;  i t  i s  s c o re d  
a c c o r d in g  t o  t a b l e  w i t h  9 b e in g  s ta n d a r d .
F a c t o r  35
I - S i z e  i n d i c e s ,  i n  n a tu re  o f  a re a ,  o f  t h e  f i g u r e ;
2 5 .5  i s  s ta n d a r d .
F a c to r  35
4 .  D - D i s t o r t i o n  by  c o m p re s s io n  o r  e x p a n s io n  o f  th e
v e r t i c a l  s id e s  o f  th e  box r e l a t i v e  t o  th e  h o r i ­
z o n t a l  s id e ;  90 i s  s ta n d a rd ;  a l e s s e r  number 
means c o m p re s s io n ;  a g r e a t e r  number means 
e x p a n s io n .
F a c t o r  l a
J - D i s t o r t i o n  o f  th e  a n g u la r  r e l a t i o n s h i p  be tw een  
th e  tw o p a r t s  o f  t h e  f i g u r e :  145 i s  s ta n d a r d .
F a c t o r  30
0 - R o t a t i o n  o f  t h e  f i g u r e ;  0 i s  s ta n d a rd ;  a m inus  
number means a c o u n te r c lo c k w is e  r o t a t i o n ;  a p lu s  
number means a c lo c k w is e  r o t a t i o n .
F a c t o r  31
P -S iz e  in d e x ,  a rea  i n  n a tu r e ,  o f  th e  b o x .
F a c t o r  35
Q -s iz e  in d e x ,  a re a  i n  n a tu r e ,  o f  t h e  c u r v e .
F a c t o r  35
R - s iz e  in d e x ,  a re a  i n  n a tu r e ,  o f  th e  t o t a l  f i g u r e .
F a c t o r  35
5 .  A - D i s t o r t i o n  i n  th e  number o f  d o ts  used i n  th e  c u p .
F a c t o r  19
B - D i s t o r t i o n  i n  th e  number o f  d o ts  used i n  t h e  h a n d le .
F a c t o r  19
G - D i s t o r t i o n  i n  th e  r e l a t i v e  h e ig h t  t o  th e  w id t h  o f  
t h e  cu p ; 0 .7  i s  s ta n d a rd ;  a s m a l le r  number means 
h o r i z o n t a l  s t r e t c h i n g ;  a l a r g e r  number means 
v e r t i c a l  s t r e t c h i n g .
F a c t o r  33
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I - R o t a t i o n  o f  th e  f i g u r e ;  0 i s  s ta n d a r d ;  a s m a l le r  
number means c o u n te r c lo c k w is e  r o t a t i o n ;  a l a r g e r  
f i g u r e  means c lo c k w is e  r o t a t i o n .
F a c t o r  31
J - D i s t o r t i o n  o f  th e  h o r i z o n t a l  p o in t  o f  c o n n e c t io n  
o f  th e  h a n d le  t o  th e  cup ; .29  i s  s ta n d a r d ;  a 
s m a l le r  number means th e  c o n n e c t io n  i s  c l o s e r  t o  
th e  c u p 's  r i g h t  edge ; a l a r g e r  number means th e  
c o n n e c t io n  i s  c l o s e r  t o  th e  c u p 's  l e f t  e d g e .
F a c t o r  14
K - D i s t o r t i o n  i n  s h e a r in g  o f  th e  c u p 's  s id e s  r e l a t i v e  
t o  i t s  base l i n e ;  1 .0  i s  s ta n d a rd ;  a s m a l le r  
number means th e  cup le a n s  t o  th e  r i g h t ;  a g r e a t e r  
number means th e  cup le a n s  t o  th e  l e f t .
F a c t o r  34
L - S i z e ,  i n  t h e  n a tu re  o f  a re a ,  o f  th e  f i g u r e ;  2 2 .4  
i s  s ta n d a r d .
F a c to r  35
6 .  Ea-The  a v e ra g e  a re a  o f  th e  lo o p s  o f  th e  h o r i z o n t a l  
w avy l i n e  i n  F ig u re  6 o b ta in e d  by  m u l t i p l y i n g  th e  
l e n g t h  and h e ig h t  o f  each  lo o p  s e p a r a t e l y  and t h e n  
c a l c u l a t i n g  th e  a v e ra g e .
F a c t o r  11
Fa-The a ve rage  a re a  o f  th e  lo o p s  o f  th e  v e r t i c a l  wavy 
l i n e  i n  F ig u r e  6 o b ta in e d  by m u l t i p l y i n g  th e  l e n g t h  
and h e ig h t  o f  each  lo o p  s e p a r a t e ly  and th e n  
c a l c u l a t i n g  th e  a v e ra g e .
F a c to r  11
Ga-The r e g u l a r i t y  i n  th e  m a in te n a n c e  o f  th e  same a re a  
f ro m  lo o p  t o  lo o p  i n  th e  h o r i z o n t a l  wavy l i n e .
F a c to r  11
Ha-The r e g u l a r i t y  i n  th e  m a in te n a n c e  o f  th e  same a re a  
f ro m  lo o p  t o  lo o p  i n  th e  v e r t i c a l  w avy l i n e .
F a c to r  11
J - S iz e ,  i n  l e n g t h ,  o f  t h e  h o r i z o n t a l  f i g u r e .
F a c to r  35
7 .  A - s i z e ,  i n  th e  n a tu re  o f  a re a ,  o f  th e  f i g u r e  X;
1 3 .1 3  i s  s ta n d a r d .
F a c to r  35
B - S iz e ,  i n  th e  n a tu re  o f  a re a ,  o f  th e  f i g u r e  Y;
7 .4 8  i s  s ta n d a r d .
F a c to r  35
C -S iz e ,  i n  t h e  n a tu re  o f  a re a ,  o f  th e  o v e r la p  a re a ;
6 .6  i s  s ta n d a r d .
F a c t o r  21
D - S iz e ,  i n  th e  n a tu re  o f  a re a  by  s q u a re s ,  o f  th e  
o v e r la p  a re a ;  35 i s  s ta n d a r d .
F a c to r  21
K - D i s t o r t i o n  i n  th e  r e l a t i v e  s iz e  o f  X and Y: 1 .1 2
i s  s ta n d a rd ;  a s m a l le r  number f a v o u r s  Y; a g r e a t e r
number f a v o u r s  X; 1 .0  means b o th  a re  o f  e q u a l  s i z e .
F a c t o r  35
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M -S iz e ,  ave ra g e  o f  t o t a l  f i g u r e ,  i n  a re a ;  1 2 .6
i s  s ta n d a r d .
F a c t o r  35
U - D i s t o r t i o n  i n  th e  r e l a t i v e  a n g u l a r i t y  o f  th e  end 
a n g le s  o f  X; .44 i s  s ta n d a rd ;  a s m a l le r  number 
fa v o u r s  th e  o b tu s e  a n g le ;  a g r e a t e r  number fa v o u r s  
th e  a c u te  a n g le .
F a c t o r  l a
X - D i s t o r t i o n  i n  X, th e  same as U; 4 . 6  i s  s ta n d a r d .
F a c to r  l a
Y - D i s t o r t i o n  i n  Y, t h e  same as U; 1 ,1  i s  s ta n d a r d .
F a c t o r  24
Z -G lo s u re  w i t h i n  f i g u r e s  X and Y; s c o re s  a re  th e  
same as f o r  H i n  a " .
F a c t o r  3
D D - D is t o r t i o n  o f  th e  l e n g t h - w i d t h  r e l a t i o n  o f  X :
1 .6  i s  s ta n d a rd ;  a s m a l le r  number f a v o u r s  w id t h ;  
a g r e a t e r  number f a v o u r s  l e n g t h .
F a c t o r  33a
E E - D i s t o r t i o n  same as DD f o r  Y; 1 .6  i s  s ta n d a r d .
F a c t o r  33a
8 .  C -S iz e  o f  th e  f i g u r e  i n  th e  n a tu re  o f  a re a ;  4 4 .2 4  
i s  s ta n d a r d .
F a c t o r  35
G - D i s t o r t i o n  i n  th e  l e n g t h - w i d t h  r e l a t i o n  o f  th e  
l a r g e  f i g u r e ;  3 .1 8  i s  s ta n d a rd ;  a s m a l le r  number 
f a v o u r s  th e  w id t h ;  a g r e a t e r  number f a v o u r s  th e  
l e n g t h .
F a c t o r  33a
I - D i s t o r t i o n  i n  th e  r e l a t i v e  p o in t  o f  c o n n e c t io n  o f  
t h e  d iam ond w i t h  th e  to p  l i n e  o f  th e  l a r g e  f i g u r e ;  
.46  i s  s ta n d a rd ;  a s m a l le r  number fa v o u r s  th e  
l e f t  d i r e c t i o n  o f  c o n t a c t ;  a g r e a t e r  number fa v o u r s  
th e  r i g h t  d i r e c t i o n  o f  c o n t a c t .
F a c t o r  14
J - D i s t o r t i o n  i n  th e  r e l a t i v e  s iz e  o f  t h e  la r g e  
f i g u r e ' s  a c u te  end a n g le s ;  .82 i s  s ta n d a rd ;  a 
s m a l le r  number fa v o u r s  th e  a n g le  on  th e  r i g h t  e n d .
F a c t o r  l a
Î'T-C losure w i t h i n  th e  l a r g e r  f i g u r e  and w i t h i n  th e
d iam ond : s c o re s  a re  th e  same as i n  H o f  f i g u r e  " a ” .
F a c t o r  3
9 .  FACTORS OF TOTAL TEST
A . ORDER i n  w h ic h  d ra w in g s  a re  p la c e d  on  s h e e ts .
F a c to r  12
1 .  M e t h o d ic a l - R ig id ,  i . e . ,  a l l  d ra w in g s  f o l l o w  
e a ch  o t h e r  i n  d i r e c t  sequence o f  a ,  1 , 2 , ' 3 ,  
4 ,  5 , 6, 7 , 8 .
2 .  O r d e r l y ,  i . e . ,  when 6 t o  8 o f  th e  d ra w in g s  
f o l l o w  each o t h e r  i n  d i r e c t  se q u e n c e .
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3 .  L o o s e ,  i . e . ,  when 3 t o  5 o f  t h e  d ra w in g s  
f o l l o w  each o t h e r  i n  d i r e c t  se q u e n ce .
4 .  C o n fu se d , i . e . ,  when no more th a n  2 o f  th e  
d ra w in g s  f o l l o w  each  o t h e r  i n  d i r e c t  se q u e n c e .
B . PAGE COHESION
F a c t o r  22
1 .  O n ly  o n e - t h i r d  o f  one page i s  used f o r  a l l  
d r a w in g s .
2 .  O n ly  t w o - t h i r d s  o f  one page i s  used f o r  a l l  
d r a w in g s .
3 .  O n ly  t h r e e - t h i r d s  o f  one page i s  used f o r  a l l  
d r a w in g s .
4 .  One and o n e - h a l f  pages a re  used f o r  a l l  d r a w in g s ;  
can be e i t h e r  on  f r o n t  and b a ck  o f  sajne s h e e t ,
o r  on  tw o  s h e e ts  o f  p a p e r .
5 .  Two pages a re  used f o r  a l l  d ra w in g s ;  can  be 
same s h e e t ,  b ack  and f r o n t ,  o r  tw o  s h e e ts  o f  
p a p e r .
6 .  More t h a n  two pages a re  used f o r  a l l  d r a w in g s .
C. MARGIN
F a c t o r  17
1 .  No i d e n t i f i a b l e  c o n s is t e n t  m a rg in  be tw e e n  
edge o f  page and d ra w in g s  m a in ta in e d .
2 .  I d e n t i f i a b l e  m a rg in  m a in ta in e d  o n  one s id e  o f  
th e  page , f o r  e xa m p le ,  l e f t  s id e .
3 .  I d e n t i f i a b l e  m a rg in  m a in ta in e d  on  tw o  s id e s ,  
i  .e . ,  t o p  and l e f t .
4 .  I d e n t i f i a b l e  m a rg in  m a in ta in e d  on  t h r e e  s id e s .
5 .  I d e n t i f i a b l e  m a rg in  m a in ta in e d  on  f o u r  s id e s .
D. REGRESSION
F a c t o r  27
1 .  C i r c l e s  used in s t e a d  o f  d o t s ;  s c o re  e q u a ls  t o t a l  
number o f  d ra w in g s  where t h i s  was done ; p o s s ib le  
s c o re  o f  3 .
2 .  S la s h e s ,  i . e . , / / / / / / / /  used in s t e a d  o f  c i r c l e s ,  
d o t s ,  o r  c o n t in u o u s  l i n e s ;  s c o re  e q u a ls  t o t a l  
number o f  d ra w in g s  where t h i s  was d one ; p o s s ib le  
s c o re  o f  9 .  Care s h o u ld  be t a k e n  so as n o t  t o  
m is ta k e  a r t i s t i c  s k e t c h in g  f o r  t h i s  b e h a v io u r .
3 .  C u rve s , c i r c l e s ,  lo o p s ,  and d o ts  r e p la c e d  by  
s c r i b b l e s ,  and have no c l e a r  p e r c e p t u a l  o r g a n i ­
z a t i o n ;  s c o re  e q u a ls  t o t a l  number o f  d ra w in g s  
where  t h i s  was done; p o s s ib le  s c o re  6 .
4 .  A rc s  used in s t e a d  o f  c l e a r - c u t  a n g le s ;  s c o re  
e q u a ls  number o f  t im e s  t h i s  was done ; p o s s ib le  
s c o re  1 .
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G. SKETCHING
F a c t o r  36
1 .  Use o f  r e p e t i t i v e  s t r o k e s  i n  m a k in g  a f i g u r e .
(To be d i f f e r e n t i a t e d  f ro m  th e  a r t i s t ' s  
t e c h n iq u e  w h ic h  can  u s u a l l y  be a s c e r t a in e d  b y  
s im p le  q u e s t io n in g  a t  t h e  c o m p le t io n  o f  t h e  
t e s t . )  E s p e c i a l l y  p ro m in e n t  f o r  l o n g  s t r o k e s  
i n  C ards  7 and 8 .  S co re  i s  th e  number o f  
f i g u r e s  where  t h i s  was d o n e ; p o s s ib l e  s c o re  5 .
H. ERASURES
F a c t o r  10
1 .  Number o f  d ra w in g s  w here  th e  e r a s u r e  was used 
t o  make c o r r e c t i o n s ;  p o s s ib le  s c o re  9 .
I .  REPEATED ATTEMPTS TO COPY THE FIGURES
F a c t o r  28
1 ,  Number o f  d ra w in g s  where  more t h a n  one a t te m p t  
was made i n  c o p y in g  a f i g u r e .  S co re  i s  th e  
number o f  d ra w in g s  where t h i s  was d o n e .
J .  RESISTANCE TO THE TEST
F a c t o r  38
1 .  Number o f  v e r b a l  s ta te m e n ts  made b y  th e
exam inee  a t  th e  b e g in n in g  and d u r i n g  th e  t e s t  
p r o p e r .  S co re  i s  t h i s  s im p le  c o u n te d  num ber.
K .  COUNTING AND CHECKING
F a c t o r  18
1 .  Exam inee  uses h i s  p e n c i l ,  f i n g e r ,  v e r b a l l y  
c o u n ts ,  o r  c a r r i e s  on  o t h e r  c l e a r l y  e v id e n t  
m o to r  b e h a v io u r  i n  c o u n t in g  th e  number o f  
d o t s ,  c i r c l e s ,  o r  c u r v e s .  S co re  i s  th e  number 
o f  d ra w in g s  where t h i s  b e h a v io u r  was c a r r i e d  o n ; 
p o s s ib l e  s c o re  i s  5 .
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APPENDIX B . PASCAL AND SUTTELL»S SCORABLE 
------------------------  TTEMS:-------------------------------------
.DESIGN 1
1 .  Wavy l i n e  o f  d o t s . F o r  t h i s  d e v i a t i o n  t o  be s c o re d ,  
th e  d o t s  s h o u ld  fo rm  a d i s t i n c t l y  wavy l i n e .
2 .  D o ts ,  d a s h e s , and c i r c l e s . T h is  d e v i a t i o n  i s  s c o re d  
when t h e r e  i s  v a r i a b i l i t y  i n  th e  r e p r o d u c t i o n  o f  th e  
s t im u lu s ,  i . e . ,  when d o ts  and d a s h e s , d o t s  and c i r c l e s ,  
dashes  and c i r c l e s ,  o r  a l l  t h r e e ,  a re  used i n  th e  
r e p r o d u c t i o n .
3 .  D a sh e s . F o r  t h i s  d e v i a t i o n  t o  be s c o re d  a l l  t h e  d o t s ,
o r  a l l  e x c e p t  one d o t ,  m ust be c o n v e r te d  t o  d a s h e s , i . e .
l i n e s  o f  a t  l e a s t  l / l G  in c h ,  e i t h e r  h o r i z o n t a l  o r  v e r t i c a l .
4 .  C i r c l e s . F o r  t h i s  d e v i a t i o n  t o  be s c o re d  a l l  t h e  d o t s ,  o r  
a l l  e x c e p t  one d o t ,  m ust be c o n v e r te d  t o  c l e a r ,  u n f i l l e d  
c i r c l e s .
5 .  Number o f  d o t s . I f ,  i n  th e  r e p r o d u c t i o n ,  th e  number o f  
d o t s  i s  l e s s  t h a n  1 0 , o r  more th a n  14 (and  th e  d o ts  a re  
y e t  a p a r t  o f  t h e  d e s ig n ,  n o t " e x t r a - s c a t t e r e d ” d o t s )  t h e  
i t e m  i s  s c o r e d .
6 .  D oub le  r o w . T h is  i t e m  i s  s c o re d  when th e  d e s ig n  i s  
r e p ro d u c e d  on  tw o  l i n e s  in s t e a d  o f  o n e .
7 .  W o r k o v e r . Some s u b je c t s  so b e la b o u r  th e  d o ts  t h a t  t h e y
become l a r g e ,  and a p p e a r  t o  r e s u l t  f ro m  th e  e x p e n d i t u r e
o f  a g r e a t  d e a l  o f  e f f o r t .  Such e l a b o r a t i o n s  are s c o re d  
as " w o r k o v e r . "
8 .  Second a t t e m p t . When th e  s u b je c t  m akes, and f a i l s  t o  
e r a s e ,  more t h a n  one a t te m p t  t o  re p ro d u c e  th e  d e s ig n ,  
t h e  i t e m  i s  s c o r e d .
9 .  R o t a t i o n . T h is  i t e m  i s  s c o re d  i f  th e  d e s ig n  i s  re p ro d u c e d  
v e r t i c a l l y  r a t h e r  t h a n  h o r i z o n t a l l y ,  o r  i f  t h e  r e p r o d u c t i o n  
i s  r o t a t e d  f ro m  th e  h o r i z o n t a l  45 d e g re e s  o r  m o re .
1 0 ,  P a r t  o f  th e  d e s ig n  m i s s i n g . I f  th e  d e s ig n  i s  r e p ro d u c e d
w i t h  s i x  o r  fe w e r  d o t s ,  th e  i t e m  i s  s c o r e d .
DESIGN 2
1 .  Wavy l i n e . F o r  t h i s  d e v i a t i o n  t o  be s c o r e d ,  th e  D ottom  
row  o f  c i r c l e s  s h o u ld  fo rm  a a i s t i n c t l y  w avy l i n e .
2 .  Dashes o r  d o ts  in s t e a d  o f  c i r c l e s . Where dashes a n d / o r  
d o ts  a re  c o n s i s t e n t l y  (more t h a n  h a l f )  s u b s t i t u t e d  f o r  
c i r c l e s ,  t h e  i te m  i s  s c o r e d .
3 . C i r c l e s  s h o w in g  t r e m o r  o r  o t h e r  d e v ia t i o n s  i n  s h a p e . T h re e  
o r  more o f  th e  c i r c l e s  s h o u ld  show t r e m o r  o r  d e v ia t e  
m a rk e d ly  f ro m  th e  c i r c u l a r ,  f o r  th e  i t e m  t o  be s c o r e d .
4 .  C i r c l e s  m is s in g  o r  e x t r a  i n  th e  c o lu m n . E x t r a  c i r c l e s
may a p p e a r  i n  any o f  t h r e e  w ays : l )  as a d d i t i o n s  t o
th e  i n d i v i d u a l  co lu m n s , 2 )  as o v e r l a p p in g  c i r c l e s  i n  a
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s i n g l e  c o lu m n , o r  3) as a r e s u l t  o f  th e  d e s ig n  b e in g  
r e p ro d u c e d  b y  row s r a t h e r  t h a n  by  c o lu m n s .
5 .  C i r c l e s  t o u c h i n g . F o r  th e  i t e m  t o  be s c o r e d ,  th e  
c i r c l e s  m ust be so p la c e d  t h a t  t h e y  to u c h  o r  o v e r la p  
more th a n  o n c e .
6 .  Dev i a t i o n  i n  s l a n t . T h e re  s h o u ld  be tw o o r  more a b ru p t  
CHANGËS i n  th e  s l a n t  o f  th e  co lum ns a n d / o r  a l ig n m e n t  t o  
s c o re  h e r e .
7 .  Number o f  c o lu m n s . I f ,  i n  t h e  r e p r o d u c t i o n ,  t h e  number 
o f  co lum ns i s  l e s s  t h a n  n in e ,  o r  more th a n  1 3 , t h e  i t e m  
i s  s c o r e d .
A . Desip:n on  tw o  l i n e s . T h is  d e v i a t i o n  may o c c u r  i n  
s e v e r a l  w a y s l  i T  th e  r e p r o d u c t i o n  may be begun  o n  one 
l i n e  and c o n t in u e d  on  a n o th e r ;  2 )  th e  co lum ns  may be 
d i v i d e d  i n t o  s e v e r a l  s e r i e s ,  e a ch  w i t h  i t s  base on  a 
d i f f e r e n t  l e v e l ;  o r  3) one co lu m n  may be " d ro p p e d "  
d e c id e d ly  b e lo w  th e  l e v e l  o f  t h e  r e m a in in g  c o lu m n s .
9 .  G uide L i n e s . Where l i n e s  a re  made t o  g u id e  th e  
p la c e m e n t  o f  th e  c i r c l e s ,  th e  i t e m  i s  s c o r e d .
1 0 .  W o r k o v e r . When th e  c i r c l e s  a re  so b e la b o u re d  t h a t  t h e y  
become l a r g e  t h i c k  m asses, w o rk o v e r  i s  s c o r e d .
1 1 .  Second a t t e m p t . S c o re d  as i t e m  8 , d e s ig n  1 .
1 2 .  R o t a t lo n T  S co re d  as i t e m  9 , d e s ig n  1 .
1 3 .  P a r t  o f  t h e  d e s ig n  m i s s i n g . I f  th e  d e s ig n  i s  re p ro d u c e d
w i t h  s i x  o r  fe w e r  c o lu m n s , o r  w i t h  tw o  in s t e a d  o f  t h r e e  
ro w s ,  th e  i te m  i s  s c o r e d .
DESIGN 3
1 .  As y m m e try . T h re e  t y p e s  o f  asym m etry  a re  s c o re d :  l )  s p a c in g
' a sym m e try ,  i n  w h ic h  th e  space be tw e e n  d o t s  v a r i e s
m a r k e d ly ,  2 ) a n g le  a sym m e try ,  i n  w h ic h  t h e r e  i s  g r e a t  
d i s p a r i t y  i n  th e  a n g le s  f ro m  th e  a x i s ,  and 3) d o t
a s ym m e try ,  i n  w h ic h  t h e r e  i s  an une ve n  number o f  d o ts
o n  e i t h e r  s id e  o f  th e  a x i s .
2 .  D o ts ,  d a s h e s ,  and c i r c l e s . The i t e m  i s  s c o re d  as i te m  2 , 
d e s ig n  1 .
3 .  D a s h e s . The i te m  i s  s c o re d  when a l l  th e  d o t s ,  o r  a l l  
e x c e p t  one d o t ,  a re  c o n v e r te d  t o  d a s h e s .
4 .  C i r c l e s . The i t e m  i s  s c o re d  when a l l  t h e  d o t s ,  o r  a l l  
e x c e p t  one d o t ,  a re  c o n v e r te d  t o  c l e a r ,  s i n g l e - l i n e
' c i r c l e s .
5 .  Number o f  d o t s . The i te m  i s  s c o re d  when t h e r e  a re  more 
o r  l e s s  t h a n  16 d o t s ,  d a sh e s , o r  c i r c l e s  i n  th e  
r e p r o d u c t i o n .
6 .  E x t r a  r o w . The i t e m  i s  s c o re d  when t h e r e  i s  an e x t r a  
' row  o f  d o ts  i n  th e  r e p r o d u c t i o n .
7 .  B l u n t i n g . The p o in t  o f  th e  a r ro w  s h o u ld  be o b l i t e r a t e d  
t o  s c o re  t h i s  i t e m .
B . D i s t o r t i o n . To s c o r e ,  t h e r e  s h o u ld  be d e s t r u c t i o n  o f  th e  
g e s t a l t ,  r e s u l t i n g  i n  a lo o s e  c o n g lo m e r a t io n  o f  d o ts  o r  
i n  an e x tre m e  d e p a r tu r e  f ro m  th e  s t i m u l u s .
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9 .  G u ide  l i n e s .  The i t e m  i s  s c o re d  as i t e m  2 ,  d e s ig n  2 .
1 0 .  Workover. ïh e  i tem  i s  sc o r ed  as item 7 , d e s ig n  1 .
1 1 .  Becond ^ t t em p t . The i t e m  i s  s c o re d  as i t e m  8 , d e s ig n  1 .
1 2 .  R o t a t i o n . R o t a t i o n  i s  s c o re d  when th e  d e s ig n  i s  r o t a t e d  
4 5 , 90 o r  180 d e g re e s  f ro m  i t s  p r o p e r  h o r i z o n t a l  a x i s .
1 3 .  P a r t  o f  th e  d e s ig n  m i s s i n g . The i t e m  i s  s c o re d  when 
one o f  t h e  row s i s  c o m p le te ly  m is s in g  i n  th e  r e p r o ­
d u c t i o n .
DESIGN 4
1 .  A sym m etry  o f  th e  c u r v e . F o r  th e  i t e m  t o  be s c o re d ,  t h e  
h a lv e s  o f  t h e  c u rv e  s h o u ld  be m a rk e d ly  a s ^ n n m e t r ic a l .
2 .  More t h a n  one b re a k  i n  th e  c u r v e . To s c o r e ,  more t h a n  
one b r e a k  i n  th e  c u rv e  m ust o c c u r .
3 .  Curve n o t  c e n t r e d  on  s q u a r e . F o r  t h i s  i t e m  t o  be s c o re d ,  
th e  c u rv e  s h o u ld  be d i s t i n c t l y  " o f f - c e n t r e " ,  i . e . ,  when 
th e  c e n t r e  o f  t h e  c u rv e  and th e  lo w e r  r i g h t  c o r n e r  o f
th e  s q u a re  do n o t  c o i n c i d e .
4 .  C u r ls  added t o  e x t e n s io n ( s )  o f  th e  c u r v e . The e n d (s )  o f  
t h e  c u rv e  m ust be e x te n d e d  i n  a a i s t i n c t l y  c i r c u l a r  
m o t io n  f o r  th e  i te m  t o  be s c o r e d .  The c u r l  s h o u ld  t u r n  
b a c k  on  i t s e l f ,  so t h a t ,  i f  e x te n d e d ,  i t  w o u ld  c r o s s  
th e  a d ja c e n t  s id e  o f  th e  c u r v e .
5 .  C urve and sq u a re  o v e r l a p p in g  o r  n o t  j o i n e d . Where th e  
p e a k  o f  t h e  c u rv e  i s  s e p a ra te d  by 1 /4  i n c h  o r  m ore , f ro m  
th e  a d ja c e n t  c o r n e r  o f  th e  s q u a re ,  o r  w here  th e  c u rv e
o v e r l a p s  th e  a d ja c e n t  c o r n e r  b y  1 /8  in c h  o r  m ore , th e
i t e m  i s  s c o r e d .
6 .  Curve  r o t a t i o n . The l i n e  b i s e c t i n g  th e  c u rv e  s h o u ld  
fo rm  an a n g le  o f  135 d e g re e d  w i t h  th e  a d ja c e n t  s id e  o f  
th e  s q u a re .  When t h i s  a n g le  i s  re d u c e d  t o  90 d e g re e s  
o r  l e s s ,  t h e  d e v i a t i o n  i s  s c o r e d .
7 .  Touch-U P t o  t h e  c u r v e . To s c o r e ,  an e x t r a  m e a n in g le s s  
l i n e  must be a t ta c h e d  AFTER th e  c u rv e  h a s  been c o m p le te d .
8 .  T r e m o r . T re m o r  may be e i t h e r  o f  tw o t y p e s :  f i n e ,  a lm o s t
im p e r c e p t i b l e ,  o r  g r o s s ,  i . e . ,  a g e n e r a l l y  u n s te a d y  l i n e
w i t h  l a r g e  d e v i a t i o n s  f ro m  th e  in te n d e d  d i r e c t i o n  o f  th e  
l i n e .
9 .  D i s t o r t i o n . The r e p r o d u c t i o n  s h o u ld  be a m arked  d i s t o r t i o n  
o f  t h e  s t i m u l u s .
1 0 .  G u ide  l i n e s . The i t e m  i s  s c o re d ,  as i t e m  9 , d e s ig n  2 , 
w here  l i n e s  o r  d o ts  a re  made t o  c o n t r o l  t h e  p la c e m e n t  o f  
th e  d e s ig n .
1 1 .  Second a t t e m p t . The i t e m  i s  s c o re d ,  as i t e m  8 ,  d e s ig n  1 ,
when th e  s u b je c t  makes more t h a n  one a t te m p t  t o  re p ro d u c e
t h e  d e s ig n ,  and f a i l s  t o  e ra s e  h i s  f i r s t  a t t e m p t ( s ) .
1 2 .  D e s ig n  r o t a t i o n . When th e  base o f  th e  s q u a re  i s  r o t a t e d  
45 d e g re e s  o r  more f ro m  th e  h o r i z o n t a l ,  o r  when t h e  
c u rv e  i s  a t t a c h e d  t o  th e  sq u a re  more t h a n  one t h i r d  o f  
th e  d is t a n c e  a lo n g  t h a t  p a r t i c u l a r  s id e  o f  t h e  s q u a re .
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f ro m  I t s  p r o p e r  p o i n t  o f  a t ta c h m e n t ,  i . e . ,  th e  lo w e r  
r i g h t  c o r n e r  o f  th e  s q u a re ,  t h e  i t e m  i s  s c o r e d .
1 3 .  P a r t  o f  th e  d e s ig n  m i s s i n g . The i t e m  i s  scored when 
more t h a n  one t h i r d  o f  e i t h e r  t h e  sq u a re  o r  t h e  c u rv e  
i s  m is s in g .
DESIGN 5
1 .  A sym m etry  o f  th e  c u r v e . F o r  t h i s  i t e m  t o  be s c o re d ,  
th e  tw o  h a lv e s  o f  t h e  c u rv e  s h o u ld  d i f f e r  m a rk e d ly  as 
i n  i t e m  1 ,  d e s ig n  4 .
2 .  D o ts ,  d a s h e s ,  and c i r c l e s . The i t e m  i s  s c o re d  f o r  th e  
p re s e n c e  o f  c o m b in a t io n s  o f  d o t s ,  d a s h e s ,  and c i r c l e s ,  
as d e f in e d  i n  d e s ig n  1 ,  i t e m  2 .
3 .  D a sh e s . The i t e m  i s  s c o re d  f o r  th e  c o n v e r s io n  o f  d o ts  
t o  d a s h e s , as d e f in e d  i n  d e s ig n  1 ,  i t e m  3 .
4 .  C i r c l e s . The i te m  i s  s c o re d  f o r  th e  c o n v e r s io n  o f  d o ts
t o  c l e a r  c i r c l e s ,  as d e f in e d  i n  d e s ig n  1 ,  i t e m  4 .
5 . Ex t e n s i o n  j o i n e d  t o  c u rv e  a t  d o t . The i t e m  i s  s c o re d
when th e  e x t e n s io n  i s  j o i n e d  t o  th e  c u rv e  a t  a d o t ,
r a t h e r  t h a n  b e tw e e n  tw o  d o ts  as i n  th e  s t im u lu s .
6 .  R o t a t i o n  o f  t h e  e x t e n s io n .  R o t a t i o n  o f  t h e  e x t e n s io n
i s  s c o r e d :  Ï T  when th e  e x t e n s io n  b e g in s  a t  o r  b e lo w
th e  a p p ro x im a te  m id - d o t  o f  t h e  r i g h t  s id e ,  2 ) when th e  
d i r e c t i o n  o f  t h e  e x t e n s io n  i s  r e v e r s e d ,  t o  t h e  l e f t  
r a t h e r  t h a n  t o  th e  r i g h t ,  and 3) when th e  e x t e n s io n  
b e g in s  t o  th e  l e f t  o f  c e n t r e .
7 .  Number o f  d o t s . The i t e m  i s  s c o re d  when t h e r e  a re
fe w e r  t h a n  1 0 , b u t  more th a n  f i v e  d o ts  i n  th e  c u r v e ,
and when t h e r e  a re  fe w e r  t h a n  f o u r  d o ts  i n  th e  e x t e n s io n .
8 .  D i s t o r t i o n . The i t e m  i s  s c o re d :  l )  when t h e r e  a re  f i v e
o r  fe w e r  d o ts  i n  th e  c u r v e ,  2 ) when th e  d e s ig n  i s  
re p ro d u c e d  w i t h  l i n e s  r a t h e r  t h a n  w i t h  d o t s ,  3) when
th e  d e s ig n  te n d s  t o  a c lo s e d  c i r c l e  o f  d o t s ,  o r  4 ) when
t h e r e  i s  m arked  d i s t o r t i o n  o f  th e  g e s t a l t ,  r e s u l t i n g  i n  
e i t h e r  a lo o s e  c o n g lo m e r a t io n  o f  d o ts  o r  a n  e x tre m e  
d e p a r tu r e  f ro m  th e  s t im u lu s .
9 .  Guid e  l i n e s . The i t e m  i s  s c o re d  as i t e m  9 ,  d e s ig n  2 .
1 0 .  Workover. The i tem  i s  sco red  as i tem  7 ,  d e s ig n  1 .
1 1 .  Second A t t e m p t . The i t e m  i s  s c o re d  as i t e m  1 1 , d e s ig n  4 .
1 2 .  R o t a t i o n , th e  item i s  sco red  when the  d e s i g n  i s  r o t a t e d  
45 d eg re e s  o r  more from the h o r i z o n t a l .
1 3 .  P a r t  o f  t h e  d e s ig n  m i s s i n g . The i t e m  i s  s c o re d  when th e  
e x t e n s io n  o r  a t  l e a s t  h a l f  o f  th e  c u rv e  i s  m is s in g .
DESIGN 6
1 .  A sym m e try .  A sym m etry  may be i n  te rm s  o f  c o n t o u r ,  o r  o f  
d i f f e r e n c e s  b e tw e e n  th e  tw o  ends o f  e i t h e r  l i n e :  e . g . ,
one end may be s q u a r e d - o f f ,  c u r l e d ,  f r a y e d ,  o r  w o rk e d -  
o v e r .
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2 .  A n g le s  i n  th e  c u r v e . F o r  t h i s  i t e m  t o  be s c o re d ,  
t h e r e  s h o u ld  be a b r u p t ,  d i s t i n c t l y  a n g u la r  c h a n g e (s )  
i n  d i r e c t i o n ,  i . e . ,  a d i s t i n c t  a n g le  s h o u ld  be 
s u b s t i t u t e d  f o r  a c u r v e .
3 .  P o in t  o f  c r o s s i n g . F o r  " p o i n t  o f  c r o s s in g "  t o  be 
s c o r e d :  1 ) t h e  v e r t i c a l  l i n e  s h o u ld  c ro s s  t h e  h o r i ­
z o n t a l  t o  t h e  l e f t  o f  c e n t r e ,  o r  2 ) th e  h o r i z o n t a l  l i n e  
s h o u ld  c ro s s  t h e  v e r t i c a l  i n  th e  lo w e r  t h i r d .
4 .  C urve  e x t r a . When t h e r e  a re  more t h a n  f i v e  s i n u s o i d a l  
c u rv e s  i n  e i t h e r  t h e  h o r i z o n t a l  o r  th e  v e r t i c a l  l i n e ,  
t h e  i t e m  i s  s c o r e d .
5 .  D oub le  l i n e . Each  t im e  a d i s t i n c t  d o u b le  l i n e  a p p e a rs  
i n  t h e  r e p r o d u c t i o n .
6 .  T o u c h -u p .  S c o r in g  i s  th e  same as t h a t  d e s c r ib e d  f o r  
d e s ig n  4 ,  i t e m  7 .
7 .  T r e m o r . The i t e m  i s  s c o re d  as i t e m  8 ,  d e s ig n  4 .
8 .  D i s t o r t i o n . The i t e m  i s  s c o re d  when th e  e s s e n t i a l  
g e s t a l t  i s  d e s t r o y e d ,  e . g . ,  when th e  s i n u s o id a l  c u rv e s  
o f  one l i n e  d i f f e r  m a rk e d ly  f ro m  th o s e  o f  th e  o t h e r ,  
o r  when t h e  tw o l i n e s  do n o t  i n t e r s e c t .
9 .  Guid e  l i n e s . The i te m  i s  s c o re d  as i t e m  1 0 , d e s ig n  4 .
1 0 .  W o r k o v e r . Some s u b je c t s  su p e r im p o se  s e v e r a l  l i n e s  on  
th e  s i n g l e  l i n e s .  When such  e l a b o r a t i o n  r e s u l t s  i n  a 
s o l i d  l i n e  o f  a t  l e a s t  l / l 6  i n c h ,  w o rk o v e r  i s  s c o r e d .  
The w o rk o v e r  may be e i t h e r  o f  th e  e n t i r e  l i n e ( s )  o r  o f  
o n l y  a p o r t i o n  o f  th e  l i n e ( s ) .
1 1 .  Second a t t e m p t . The i t e m  i s  s c o re d  as i t e m  1 1 , d e s ig n  4
1 2 .  R o t a t i o n . The i te m  i s  s c o re d :  l )  when th e  v e r t i c a l  
l i n e  i s  r o t a t e d  t o  th e  l e f t ,  more th a n  10 d e g re e s  f ro m  
th e  p e r p e n d i c u la r ,  and 2 ) when th e  h o r i z o n t a l  l i n e  i s  
r o t a t e d  45 d e g re e s  o r  m o re .
1 3 .  P a r t  o f  t h e  d e s ig n  m i s s i n g . One o f  th e  l i n e s ,  o r  a t  
l e a s t  o n e - h a l f  o f  one o f  t h e  l i n e s ,  s h o u ld  be e n t i r e l y  
m is s in g  f o r  th e  i te m  t o  be s c o r e d .
DESIGN 7
1 .  Ends o f  l i n e s  n o t  j o i n e d . I n  r e p r o d u c in g  d e s ig n  7 , 
t h e  s u b je c t  may f a i l  t o  j o i n  th e  ends o f  th e  l i n e s  
f o r m in g  th e  h e x a g o n s .
2 .  A n g le s  e x t r a . The i te m  i s  s c o re d  when t h e r e  o c c u rs  
i n  th e  r e p r o d u c t i o n  more t h a n  s i x  a n g le s  i n  e i t h e r  
h e x a g o n .
3 .  A n g le s  m i s s i n g . The i t e m  i s  s c o re d  when i n  e i t h e r  
h e xa g o n  an a n g le  i s  e n t i r e l y  m is s in g ,  i . e . ,  when t h e r e  
a re  f i v e  o r  l e s s  a n g le s .
4 .  E x t r a  s c a t t e r e d  d o ts  a n d / o r  d a s h e s . To s c o r e ,  t h e r e  
m ust o c c u r  i n  th e  r e p r o d u c t i o n  a t  l e a s t  tw o  d o ts  a n d / o r  
dashes  w h ic h  a re  n o t i n t e g r a t e d  i n t o  th e  d e s ig n .
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5 .  D oub le  l i n e . The i t e m  i s  s c o re d  as i t e m  5 , d e s ig n  6 .
6 .  T re m o r l  The i t e m  i s  s c o re d  as i t e m  8 ,  d e s ig n  4 .
7 .  D i s t o r t i o n . D i s t o r t i o n  may o c c u r  i n  t h r e e  w ays : 1 ) when
t h e r e  i s  d i s p r o p o r t i o n  b e tw e e n  th e  s i z e s  o f  th e  tw o  
h exagons  -  f o r  s c o r a b le  d e v i a t i o n  one m ust be a p p r o x i ­
m a te ly  t w ic e  th e  s iz e  o f  th e  o t h e r ,  2 ) when th e  tw o  
he xa g o ns  do n o t o v e r l a p  o r  when t h e y  o v e r l a p  e x c e s s i v e l y ,  
and 3) when th e  d e s ig n  i s  o t h e r w is e  re p ro d u c e d  i n  a 
m a rk e d ly  d i s t o r t e d  m a nn e r.
8 .  G u ide  l i n e s . The i t e m  i s  s c o re d  as i te m  9 , d e s ig n  4 .
9 .  Second a t t e m p t . The i t e m  i s  s c o re d  as i t e m  1 1 , d e s ig n  4 .
1 0 .  R o t a t i o n . R o t a t i o n  i s  s c o re d :  1) when th e  l a t e r a l  
h e x a g o n  i s  r o t a t e d  so t h a t  th e  30 d e g re e  a n g le  o f  th e  
s t im u lu s  d e s ig n  i s  in c r e a s e d  t o  90 d e g re e s  o r  d e c re a s e d  
t o  0 d e g re e s ,  and 2 ) when t h e  e n t i r e  r e p r o d u c t i o n  i s  
r o t a t e d .
1 1 .  P a r t  o f  th e  d e s ig n  m i s s i n g . The i t e m  i s  s c o re d  when th e  
s u b je c t  o m i t s  a m a jo r  p o r t i o n  o f  one o f  t h e  h e x a g o n s .
DESIGN 8
1 .  Ends o f  t h e  l i n e s  n o t j o i n e d . The i t e m  i s  s c o re d  as 
i t e m  1 , d e s ig n  7 .
2 .  A n g le s  e x t r a . The i t e m  i s  s c o re d  when an  e x t r a  a n g le  
o c c u r s  i n  e i t h e r  th e  hexagon  o r  th e  d ia m on d , as d e f in e d  
i n  i t e m  2 ,  d e s ig n  7 .
3 .  A n g le s  m i s s i n g . The i t e m  i s  s c o re d  when an a n g le  i s  
m is s in g  i n  e i t h e r  th e  hexagon  o r  th e  d ia m on d , as 
d e f in e d  i n  i t e m  3 , d e s ig n  7 .
4 .  E x t r a  s c a t t e r e d  d o ts  a n d / o r  d a s h e s . The i t e m  i s  s c o re d  
f o r  d o t s  and dashes n o t  i n t e g r a t e d  i n t o  th e  d e s ig n ,  as 
d e f in e d  i n  i t e m  4 ,  d e s ig n  7 .
5 .  D o u b le  l i n e . The i t e m  i s  s c o re d  as i t e m  5 , d e s ig n  6 .
6 . Tremor. The item i s  sco red  as i tem  8 ,  d e s i g n  4 .
7 .  D i s t o r t i o n . D i s t o r t i o n  may o c c u r  i n  t h r e e  w a ys : 1) 
when th e  d e s ig n  i s  e x t r e m e ly  d i s p r o p o r t i o n a t e  i n  i t s  
l e n g t h - w i d t h  r a t i o ,  2 ) when th e  d iam ond o v e r la p s  th e  
h e x a g o n  b y  more t h a n  o n e - t h i r d  o f  i t s  a r e a ,  when th e  
d iam ond  i s  so s m a l l  as t o  c o v e r  o n l y  t w o - t h i r d s  o f  t h e  
d i s t a n c e  b e tw e e n  th e  s id e s  o f  th e  h e x a g o n ,  o r  when th e  
d iam ond  i s  p la c e d  i n  one o f  t h e  e x tre m e  t h i r d s  o f  t h e  
h e x a g o n ,  and 3) when th e  f i g u r e  i s  re p ro d u c e d  i n  an 
o th e r w is e  m a rk e d ly  d i s t o r t e d  m a n n e r .
8 .  G u ide  l i n e s .  The i t e m  i s  s c o re d  as i t e m  10 , d e s ig n  4 .
9 .  WorkoverT The item  i s  sco red  as i tem  10 ,  d e s ig n  6 .
1 0 .  Second a t t e m p t . The i t e m  i s  s c o re d  as i t e m  1 1 , d e s ig n  4 .
1 1 .  R o t a t i o n . The i te m  i s  s c o re d  when th e  base o f  t h e  d e s ig n  
i s  r o t a t e d  45 d e g re e s  o r  more f ro m  th e  h o r i z o n t a l .
1 2 .  P a r t  o f  t h e  d e s ig n  m i s s i n g . The i t e m  i s  s c o re d  when 
th e  s u b je c t  o m i t s  th e  d iam ond , o r  a t  l e a s t  o n e - t h i r d  
o f  e i t h e r  th e  d iam ond o r  th e  h e x a g o n .
2 8 0 .
PASCAL AND üDTTELL * S SCORABLE ITEMS FOR CONFIGURATION
SCORE
1 .  P la ce m e n t o f  D e s ig n  A . The i t e m  i s ‘ s c o re d  when 
d e s ig n  A i s  p la c e d  i n  th e  lo w e r  t w o - t h i r d s  o f  th e  
p a g e .  The r e p r o d u c t i o n  o f  d e s ig n  A s h o u ld  be a t  l e a s t  
t h r e e  in c h e s  f ro m  th e  t o p  o f  th e  page f o r  t h e  
d e v i a t i o n  t o  be s c o r a b le .
2 .  O v e r la p p in g  o f  t h e  d e s ig n s . The i t e m  i s  s c o re d  when 
th e  l i n e s  o f  one d e s ig n  o v e r la p  th e  l i n e s  o f ,  o r  r u n  
i n t o  t h e  " e n c lo s e d  s p a ce "  o f ,  a n o th e r  d e s ig n .
3 .  C o m p re s s io n . The i te m  i s  s c o re d  when th e  r e p r o d u c t io n s  
a re  com pressed  t o  c o v e r  a p p r o x im a t e ly  o n e - h a l f  o f  th e  
p a g e , w h e th e r  t h e  h a l f  used  i s  th e  t o p ,  m id d le ,  r i g h t ,  
o r  l e f t  h a l f .
4 .  L in e s  d raw n  t o  s e p a ra te  th e  d e s ig n s . The i t e m  i s  
s c o re d  when th e  s u b je c t  d raw s l i n e s  t o  s e p a ra te  th e  
re p ro d u c e d  d e s ig n s .  The d e v i a t i o n  i s  s c o re d  e ve n  when 
o n l y  one such  l i n e  i s  d ra w n .
5 .  O r d e r . To s c o re  h e r e ,  t h e  a r ra n g e m e n t o f  t h e  d ra w in g s  
o n  th e  page m ust d e p a r t  f ro m  l o g i c a l  o r d e r ,  b u t  n o t  
m a r k e d ly .  U s u a l l y  t h i s  t y p e  o f  o r d e r i n g  r e s u l t s  f ro m  
a r b i t r a r y  p la c e m e n t  o f  one o r  tw o  r e p r o d u c t i o n s .
6 .  No O r d e r . When th e  o r d e r i n g  o f  th e  r e p r o d u c t io n s  i s  
c o n fu s e d ,  no o r d e r  i s  s c o r e d .  When t h e r e  i s  ANY 
d is c e r n a b l e  o rder  th e  i t e m  i s  NOT s c o r e d .
7 .  R e la t i v e  s iz e  o f  th e  r e p r o d u c t i o n s . The i t e m  i s  s c o re d  
when t h e r e  o c c u rs  p ro n o u n c e d  v a r i a t i o n s  i n  t h e  s iz e  o f  
th e  r e p r o d u c t i o n s .  The d e v i a t i o n  i s  s c o r a b le  e ve n  
when o n l y  one o f  th e  d e s ig n s  i s  d i s p r o p o r t i o n a t e l y  
com pressed  o r  e x p a n d e d .
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APPENDIX G. GOBETZ'S INDIVIDUAL AND GLOBAL   --------------------------------------
I n d i v i d u a l  S ig n s
NUlViERATION (num ber o f  wave c r e s t s  i n  f i g u r e  6)
The number o f  waves i n  t h e  p r o d u c t i o n  d i f f e r s  f ro m  
th e  a c t u a l  number i n  th e  s t im u lu s  f i g u r e .  The c o r r e c t  
number o f  e le m e n ts  i s  as f o l l o w s :  4 wave c r e s t s  i n
h o r i z o n t a l  and 4 i n  v e r t i c a l .
WAVE FLATTENING IN  FIGURE 6
M arked  d e c re a s e  i n  a m p l i tu d e  o f  h o r i z o n t a l  o r  v e r t i c a l  
w avy  l i n e s .  A t l e a s t  tw o  o f  th e  waves s h o u ld  be so 
r e p ro d u c e d  t o  be s c o r e d .
A8Y3V1METRY IN  FIGURE 5
A s^n n rn e tr ic a l p a r t  o f  a f i g u r e  i s  re p ro d u c e d  a s y m m e tr i  
c a l l y .  L in e s  e q u a l  i n  l e n g t h  a re  made u n e q u a l ,  o r  
r e g u l a r  c o n to u r s  a re  made i r r e g u l a r .
DISPLACEIviENT IN  FIGURES 5 AND 6
S h i f t i n g  o f  t h e  p o in t  o f  j u n c t u r e  o f  one p a r t  o f  a 
f i g u r e  w i t h  a n o th e r ,  e i t h e r  t o  th e  l e f t  o r  r i g h t  o r  
above o r  b e lo w .  I n  th e  case o f  f i g u r e  5 , j u n c t i o n  o f  
t h e  t a n g e n t i a l  l i n e  a t  t h e  c e n t r e  o f  t h e  s e m ic i r c l e  
i s  s c o r e d ,  as w e l l  as j u n c t i o n  a t  t h e  e x tre m e  r i g h t .  
S c o r in g  o f  f i g u r e  6 i s  s t r i c t ;  th e  v e r t i c a l  l i n e  
m ust c r o s s  th e  h o r i z o n t a l  a t  th e  m id d le  o f  th e  t h i r d  
h o r i z o n t a l  wave; d is p la c e m e n t  i s  a ls o  s c o re d  i f  t h e  
h o r i z o n t a l  l i n e  c ro s s e s  th e  v e r t i c a l  i n  th e  t r o u g h  
a t  e i t h e r  end  o f  th e  second  ( f ro m  th e  t o p )  v e r t i c a l  
w a v e .
CONTIGUITY IN  FIGURE A
C o n t ig u o u s  p a r t s  o f  t h e  f i g u r e  o v e r la p  o r  a re  o n l y  
p a r t i a l l y  c o n t ig u o u s ,  o r  o v e r l a p p in g  p a r t s  a re  made 
c o n t i g u o u s .
PARALLEL LINES IN  FIGURE 8
P a r a l l e l  l i n e s  a re  re p ro d u c e d  as c o n v e rg in g  o r  
d i v e r g i n g .
UPWARD üLOPE IN  FIGURES 1 AND 2
The r e p r o d u c t i o n  i n c l i n e s  u p w a rd -  S c o r in g  i s  s t r i c t ;  
any p e r c e p t i b l e  upward s l a n t  i s  s c o r e d ,  e ve n  i f  s l i g h t  
S co re d  a ls o  f o r  c o u n te r c lo c k w is e  r o t a t i o n s  up t o  
45 d e g re e s .
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SINISTRAD DIRECTION IN  FIGURES 4 AND 5
H o r i z o n t a l l y  o r i e n t e d  s t im u lu s  f i g u r e s  a re  re p ro d u c e d  
f ro m  r i g h t  t o  l e f t .  I n  f i g u r e  4 ,  e i t h e r  t h e  open 
s q u a re  o r  t h e  b e l l  o r  b o th ,  may be made f ro m  r i g h t  
t o  l e f t .  I n  f i g u r e  5 , o n l y  th e  s e m ic i r c l e  i s  s c o r e d .
COUiH?ING OF TEST FIGURE IN  FIGURES 1 , 2 , 3 , 5 , 6
S u b je c t  o v e r t l y  c o u n ts  th e  number o f  d o t s ,  c i r c l e s ,  
c o lu m n s , row s o r  waves i n  th e  s t im u lu s  f i g u r e ,  as 
i n d i c a t e d  by  m o v in g  p e n c i l  o r  f i n g e r  o v e r  each  e le m e n t  
o f  th e  f i g u r e ,  c o u n t in g  a lo u d ,  m o v in g  l i p s ,  w h i le  
c o u n t in g  s u b v o c a l l y ,  e t c .
UPWARD DIRECTION IN  FIGURE 6
The f i g u r e ,  p a r t  o f  th e  f i g u r e ,  o r  a l i n e  i s  d raw n  i n  
th e  upw ard  d i r e c t i o n ,  i . e . ,  f ro m  b e lo w  t o  a b o v e .
COUNTING OF REPRODUCTION IN  FIGURES 1 , 2 , 3 ,  AND 6
The same as th e  c a te g o r y  C o u n t in g  o f  T e s t  F ig u r e ,  
e x c e p t  t h a t  th e  e le m e n ts  o f  th e  r e p r o d u c t i o n ,  r a t h e r  
t h a n  t h e  s t im u lu s  f i g u r e ,  a re  c o u n te d .
IN IT IA L  PART (LEFT HEXAGON MADE FIRST) IN  FIGURE 7 
T h is  r e f e r s  t o  th e  p a r t  o f  th e  f i g u r e  w h ic h  i s  
re p ro d u c e d  b e fo r e  th e  o t h e r  p a r t  i s  made. S co re d  
o n l y  i f  t h e  l e f t  h e xa g o n  i s  made f i r s t .
ANGLE DIFFERENTIATION IN  FIGURE 7
The tw o  a n g le s  a t  th e  e x t re m e s  o f  e i t h e r  h e xagon  a re  
made e s s e n t i a l l y  a l i k e  r a t h e r  th a n  as a c u te  and 
o b t u s e .
PAIRING OF DOTS IN  FIGURE 1
T h is  r e f e r s  t o  th e  c e n t r e  d o t s ,  i . e . ,  o t h e r s  t h a n  th e  
f i r s t  and l a s t  d o t s .  S co re d  i f  n o t  p la c e d  i n  f i v e  
r e c o g n iz a b le  p a i r s .
CORRECTION IN  FIGURE 4
An in a c c u r a c y  i n  th e  r e p r o d u c t i o n  i s  r e c t i f i e d  by  
d ra v / in g  a n o th e r  l i n e  w i t h o u t  e r a s i n g  th e  i n c o r r e c t  
o n e ,  b y  c r o s s in g  o u t  a p a r t  o f  t h e  f i g u r e ,  o r  b y  
p a r t i a l l y  r e t r a c i n g  th e  i n c o r r e c t  p a r t .
SAGGING L i m  IN  FIGURES A AND 4
S t r a i g h t  l i n e s  a re  re p ro d u c e d  as c u r v e d ,  s a g g in g .
c o n v e x  o r  c o n c a v e .
G lo b a l  S ia n s
SPATIAL COMPRESSION
A l l  o f  th e  f i g u r e s  a re  re p ro d u c e d  i n  th e  u p p e r  o r  
l o w e r  h a l f  o f  th e  p a g e .
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ONE OR MORE REPRODUCTIONS OF ABBREVIATED LENGTH
P re s e n ce  o f  one o r  more r e p r o d u c t io n s  e q u a l l i n g  o r  
f a l l i n g  b e lo w  th e  1 0 th  p e r c e n t i l e  o f  th e  t o t a l  
c o n t r o l  g ro u p  i n  l e n g t h .
TOTAL T i m  LESS THAN 140 SECONDS
Scored when th e  t o t a l  t ime i s  l e s s  than  140 seconds
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APPENDIX D. HUIT AND BRISKING S SUMMARY CRITERIA 
OP TEST FACTORS
F a c t o r
1 .  Sequence
a .  o v e r l y  m e th o d ic a l
b .  m e th o d ic a l
c .  i r r e g u l a r
d .  c o n fu s e d  o r  s ^m ib o l ic
2 *  P o s i t i o n  o f  th e  F i r s t  
D ra w in g
3 .  Use o f  Space I
a .  e x c e s s iv e
b .  c o n s t r i c t e d
c . n o rm a l
Use o f  Space I I
a .  e x c e s s iv e
b .  c o n s t r i c t e d
4 .  C o l l i s i o n
a .  c o l l i s i o n  te n d e n c y
5 .  Use o f  M a rg in
S c o r in g ; C r i t e r i a
No d e v i a t i o n  f ro m  a f i x e d ,  r i g i d  
o r g a n i z a t i o n .
No more t h a n  tw o  d e v i a t i o n s .
More t h a n  tw o  d e v i a t i o n s ,  b u t  
th e  p a t i e n t ' s  p l a n  i s  s t i l l  
d e t e r m in a b le .
A sequence w i t h  no a p p a re n t  l o g i c  
A sequence w i t h  s y m b o l ic  v a lu e  
t o  th e  p a t i e n t .
Any p la c e m e n t  o f  f i g u r e  A o t h e r  
t h a n  th e  f o l l o w i n g  i s  a t y p i c a l :  
( l )  i n  a r e c t a n g u la r  a re a  one 
i n c h  f ro m  th e  l e f t  m a rg in  and 
t o p  o f  th e  page e x te n d in g  t o  
one i n c h  f ro m  th e  r i g h t  m a rg in  
and t h e n  down tw o  in c h e s ;  12) 
th e  u p p e r  l e f t - h a n d  c o r n e r  o f  
th e  p a g e .
Space b e tw e e n  2 d ra w in g s  i s  
more t h a n  & o f  th e  c o r r e s p o n d in g  
a x i s  o f  e i t h e r  f i g u r e .
Space b e tw e e n  2 d ra w in g s  i s  l e s s  
t h a n  i  o f  th e  c o r r e s p o n d in g  a x i s  
o f  e i t h e r  f i g u r e .
L ess  space t h a n  " a "  b u t  more 
t h a n  " b " .
F a c t o r  3a p r e s e n t  i n  a r e c o r d  
tw o  o r  more t im e s .
F a c t o r  3b p r e s e n t  i n  a r e c o r d  
tw o o r  more t im e s .
A f i g u r e  a c t u a l l y  r u n n in g  i n t o  
one o r  more o t h e r  f i g u r e s .  
P lace m e n t o f  a f i g u r e  w i t h i n  
i  i n c h  o f  a n o th e r  f i g u r e .
P la c in g  7 o r  more f i g u r e s  w i t h i n  
i  i n c h  o f  t h e  m a r g in .
2 8 5 .
F a c t o r
6 .  S h i f t  i n  t h e  P o s i t i o n  o f  
th e  p a p e r
7 .  S h i f t  i n  th e  P o s i t i o n  o f  
t h e  S t im u lu s  C ards
8 .  O v e r - a l l  I n c r e a s e  o r  
D e c rease  i n  S iz e  o f  th e  
F ig u r e s
9 .  P r o g r e s s iv e  I n c r e a s e  o r  
D ecrease  i n  S iz e
1 0 .  I s o l a t e d  I n c r e a s e  o r  
D ecrease  i n  S iz e  
( D i l a t i o n  o r  C o h e s io n )
1 1 .  C lo s u re  D i f f i c u l t y
1 2 .  C r o s s in g  D i f f i c u l t y
1 3 .  C u r v a tu r e  D i f f i c u l t y
1 4 . Change i n  A n g u la t i o n
a .  in c r e a s e d
b .  d e c re a s e d
S c o r i n g  C r i t e r i a
R o t a t i o n  o f  t h e  p a p e r ,  on  i t s  
i n i t i a l  p r e s e n t a t i o n ,  a t  l e a s t  
o r  more th a n  90 d e g re e s .
T u r n in g  th e  s t im u lu s  c a rd  90 
o r  more d e g re e s  f ro m  i t s  p o s i t i o n  
on  i n i t i a l  p r e s e n t a t i o n .
An in c r e a s e  o r  d e c re a s e  o f  th e  
d ra w in g  i n  a t  l e a s t  one a x i s  b y  
more t h a n  i  o f  t h e  c o r r e s p o n d in g  
a x i s  o f  th e  s t im u lu s  q u a l i f i e s  
as a change i n  s i z e .  O v e r - a l l  
i n c r e a s e  o r  d e c re a s e  i s  s c o re d  
i f  changes o c c u r  i n  f i v e  o r  more 
d r a w in g s .
In c r e a s e d  o r  d e c re a s e d  s i z e ,  b y  
any am oun t, s e q u e n t i a l l y  i n  s i x  
d r a w in g s .
An in c r e a s e  o r  d e c re a s e ,  i n  s iz e  
o f  a f i g u r e  o r  p a r t  o f  a f i g u r e ,  
o f  a t  l e a s t  4 o f  t h e  c o r r e s p o n d in g  
a x is  i n  th e  s t im u lu s ,  b y  4 more 
o r  l e s s  o f  t h e  d im e n s io n s  used 
i n  t h e  r e s t  o f  t h e  f i g u r e ,  o r  b y  
4 more o r  le s s  o f  th e  d im e n s io n s  
used i n  th e  p r e c e d in g  o r  
s u b se q u e n t d r a w in g .
Gaps, o v e r w o r k in g ,  e r a s u r e s ,  
in c r e a s e d  p r e s s u r e  a t  p o i n t s  where 
p a r t s  o f  t h e  d e s ig n  j o i n  one 
a n o t h e r .
R e d ra w in g ,  s k e t c h in g ,  e r a s u r e s ,  
in c r e a s e  o f  p r e s s u r e  a t  t h e  p o in t  
o f  l i n e  c r o s s in g s  i n  any f i g u r e .
Any changes i n  th e  c u rv e s  i n  a 
f i g u r e ,  su ch  as in c r e a s e d  
a m p l i t u d e ,  s p i k i n g ,  f l a t t e n i n g ,  
i r r e g u l a r i t y ,  changes i n  s i z e .
Any change o f  more t h a n  5 d e g re e s  
i n  th e  r e p r o d u c t i o n  o f  an  a n g le .  
In c re a s e d  a c u i t y .
D ecre ase d  a c u i t y .
2 8 6 .
F a c to r
1 5 .  R o t a t i o n
a .  m i l d
b .  m o d e ra te
0 . s e v e re
1 6 .  R e t r o g r e s s io n
1 7 .  S i m p l i f i c a t i o n
1 8 .  F r a g m e n ta t io n
1 9 .  O v e r la p p in g  
D i f f i c u l t y
2 0 .  E l a b o r a t i o n  o r  
D o o d l in g
2 1 .  P e r s e v e r a t i o n  A
2 2 .  P e r s e v e r a t i o n  B
2 3 .  Movement D e te rm in a n ts
S c o r i n g  C r i t e r i a
R o t a t i o n  o f  th e  m a jo r  a x i s  o f  a 
f i g u r e .
5 t o  15 d e g re e s .
15 t o  80 d e g re e s ,
80 t o  180 d e g re e s .
S u b s t i t u t i o n  o f  more p r i m i t i v e  
fo rm s  f o r  more m a tu re  fo rm s ,  
p r o v id e d  t h a t  e v id e n c e  o f  th e  
p a t i e n t ' s  c a p a b i l i t y  o f  p r o d u c in g  
m a tu re  fo rm s  i s  o th e r w is e  p r e s e n t .
R ep lacem en t o f  p a r t s  o f  a G e s t a l t  
w i t h  a d i f f e r e n t  and s i m p l i f i e d  
fo rm  w h ic h  i s  n o t  more p r i m i t i v e  
f ro m  a m a t u r a t i o n a l  p o i n t  o f  v ie w .
R e p r o d u c t io n  o f  a f i g u r e  b y  b r e a k ­
in g  i t  i n t o  p a r t s  o r  r e p r o d u c in g  
an in c o m p le te  f i g u r e .
D i f f i c u l t y  w i t h  o v e r l a p p in g  
f i g u r e s ,  m a n i f e s t  b y  f a i l u r e  t o  
re p ro d u c e  p o r t i o n s  o f  t h e  f i g u r e  
w h ic h  o v e r l a p :  s i m p l i f i c a t i o n  o f
e i t h e r  f i g u r e  a t  t h e  p o in t  o f  o v e r ­
l a p ,  s k e t c h in g  o r  r e d r a w in g  o f  th e  
o v e r l a p p in g  p o r t i o n s ,  d i s t o r t i o n  
o f  th e  f i g u r e  a t  th e  p o in t  o f  
o v e r l a p .
A d d in g  t o  t h e  o r i g i n a l  G e s t a l t  b y  
e l a b o r a t i o n  o r  d o o d l i n g .
S u b s t i t u t i o n ,  i n a p p r o p r i a t e l y ,  o f  
f e a t u r e s  o f  a p r e c e d in g  s t i m u l u s :  
r e p l a c i n g  th e  c i r c l e s  o f  f i g u r e  2 
w i t h  th e  d o ts  o f  f i g u r e  1 ;  r e ­
p l a c i n g  th e  d o ts  o f  f i g u r e  3 and 
5 w i t h  th e  c i r c l e s  o f  f i g u r e  2 .
C o n t in u in g ,  i n a p p r o p r i a t e l y ,  th e  
G e s t a l t  beyond  th e  l i m i t s  c a l l e d  f o r  
b y  t h e  s t i m u l u s .  F o r  f i g u r e  1 ,  14 
o r  more d o t s  m ust be p r e s e n t ;  f o r  
f i g u r e  2 ,  13 o r  more rows o f  
c i r c l e s .
A t y p i c a l  movement as f o l l o w s :  c l o c k ­
w is e  movement i n  a r i g h t - h a n d e d  
p e rs o n ,  c o u n t e r - c l o c l f w i se movement 
i n  a l e f t - h a n d e d  p e r s o n ,  v e r t i c a l
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F a c to r
2 4 .  I n c o n s i s t e n c y  i n  t h e  
D i r e c t i o n  o f  Movement
2 5 .  L in e  Q u a l i t y
a .  h e a v y  l i n e s
b .  h e a v y  l i n e s  w i t h  
i n c o o r d i n a t i o n
0 . f a i n t  l i n e s
d .  p o o r  c o o r d i n a t i o n  
f i n e
p o o r  c o o r d i n a t i o n  
c o a rs e
e .  s k e t c h in g
S c o r i n g  C r i t e r i a
l i n e s  d ra w n  f ro m  t h e  b o t to m  u p ,  
movement f r o m  th e  o u t s id e  t o  t h e  
i n s i d e  o f  t h e  G e s t a l t .
A sud d e n  change f ro m  th e  
c h a r a c t e r i s t i c  d i r e c t i o n  o f  
m o ve m e n t.
D a rk  i n  c o l o u r ,  d ra w n  w i t h  h e a v y  
p r e s s u r e  w h ic h  can  be d e t e c t e d  b y  
r u n n in g  t h e  f i n g e r  o v e r  th e  b a c k  
o f  th e  p a p e r  and f e e l i n g  th e  
r e s u l t i n g  r i d g e ;  a te n d e n c y  t o  
t a p e r  o f f  a t  t h e  end o f  t h e  p e n c i l  
s t r o k e .
The f a c t o r s  i n  25a a b o ve , w i t h  
i r r e g u l a r i t y  and t r e m u lo u s n e s s .  
L in e s  a re  l i g h t ,  d ra w n  w i t h  
l i t t l e  p e n c i l  p r e s s u r e .  
I r r e g u l a r i t y  o f  l i n e s  w i t h  an 
a m p l i t u d e  n o t  e x c e e d in g  l / 3 2  
o f  an  i n c h .
I r r e g u l a r i t y  o f  l i n e s ,  a m p l i t u d e  
e x c e e d in g  l / l 6  o f  an  i n c h .  
R e p e t i t i v e  a t te m p ts  a t  c o m p le t io n  
o f  a l i n e  r e s u l t i n g  i n  an 
in a d e q u a te  r e p r o d u c t i o n .
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APPENDIX E . BYRD'S FACTORS
1 .  PLACEIvIEOT OF THE FIRST FIGURE was i n v e s t i g a t e d  i n  tw o  
a re a s  o n  th e  p a p e r .  The u p p e r  m id d le  a re a  c o n s is t e d  
o f  a r e c t a n g l e ,  t h r e e  and o n e - q u a r t e r  b y  f i v e  and o n e -  
h a l f  i n c h e s ,  h o r i z o n t a l l y  l o c a t e d  i n  th e  c e n t r e  o f  t h e  
p a p e r  one in c h  f ro m  th e  t o p .  T h is  a re a  was s l i g h t l y  
in c r e a s e d  f ro m  t h a t  s u g g e s te d  by  H u t t  a f t e r  p r e l i m i n a r y  
s c o r i n g  o f  th e  r e c o r d s  r e v e a le d  t o o  few  cases  i n  any  o f  
t h e  g ro u p s  f o r  a m e a n in g fu l  c o m p a r is o n .  The second  a re a  
was a tw o  and o n e - q u a r t e r  i n c h  sq u a re  i n  th e  e x t re m e  
u p p e r  l e f t  hand c o r n e r .  The s iz e  o f  t h i s  a re a  was 
a r b i t r a r i l y  e s t a b l i s h e d  t o  d e te rm in e  e x t re m e  p la c e m e n t  
w h ic h  i s  r e p o r t e d  t o  be a s i g n  o f  t i m i d i t y  and f e a r  and 
w o u ld  be e x p e c te d  t o  be fo u n d  more i n  e m o t i o n a l l y  
d i s t u r b e d  c h i l d r e n .  O n ly  f i g u r e s  whose e n t i r e  d im e n s io n s  
w ere  i n  e i t h e r  o f  th e s e  a re a s  w ere  s c o r e d .
2 .  SEQUENCE r e f e r s  t o  th e  s u c c e s s iv e  p o s i t i o n s  o f  t h e  d ra w in g s  
as t h e y  a p p e a r  on th e  r e c o r d .  The f o u r  t y p e s  o f  sequence 
i n v e s t i g a t e d  were  ORDERLY, IRREGULAR, OVERLY METHODICAL, 
and CHAOTIC. An o r d e r l y  sequence was d e f i n e d  as one i n  
w h ic h  th e  c h i l d  f o l l o w e d  a r e g u l a r  s u c c e s s io n  i n  t h e  
p la c e m e n t  o f  t h e  f i g u r e s  w i t h  th e  e x c e p t io n  t h a t  one 
i n v e r s i o n  o r  change i n  d i r e c t i o n  was a l l o w e d .  An i r r e g u l a r  
sequence  was one i n  w h ic h  more t h a n  one change i n  d i r e c t i o n  
was p e r m i t t e d  b u t  i t  was s t i l l  p o s s ib l e  t o  d e te rm in e  b y  
i n s p e c t i o n  t h a t  th e  change was l o g i c a l ,  s u ch  as o c c u rs
i n  t h e  need f o r  g r e a t e r  s p a c e .  An o v e r l y  m e th o d ic a l  
sequence was d e f in e d  as one w i t h  f o r c e d  r i g i d i t y  i n  w h ic h  
a l l  f i g u r e s  f o l l o w e d  an u n d e v ia t i n g  h o r i z o n t a l  o r  v e r t i c a l  
p r o g r e s s i o n .  A c h a o t i c  sequence c o n s is t e d  o f  a c l e a r  
l a c k  o f  any  p l a n  w i t h  th e  f i g u r e s  s c a t t e r e d  a b o u t th e  
p a g e .
3 .  USE OF üPAGE. E x c e s s iv e  v a r i a b i l i t y  i n  th e  s i z e  o f  
c h i l d r e n ' s  r e p r o d u c t i o n s  made th e  c o m p a r is o n  o f  am ounts  
o f  space b e tw e e n  d ra w in g s  in a d e q u a te  as an i n d i c a t o r  o f  
use o f  space . O n ly  COMPRESSED USE OF SPACE was s c o re d  
when a l l  d ra w in g s  w ere  p la c e d  i n  an  a re a  o f  l e s s  t h a n  
one c o m p le te  h a l f  o f  th e  p a p e r .
4 .  USE OF MARGIN r e f e r s  t o  th e  use o f  t h e  m a r g in  o f  th e  
p a p e r  as a g u id e  f o r  p l a c i n g  t h e  d e s ig n s .  Use o f  th e  
m a r g in  was c o n s id e r e d  s i g n i f i c a n t  i f  s i x  o r  more o f  t h e  
f i g u r e s  w ere  w i t h i n  o n e - q u a r t e r - i n c h  o f  any  o f  th e  
m a rg in s  o f  th e  p a p e r .
5 .  OVERALL CHANGE IN  SIZE was s c o re d  i f  f i v e  o r  more f i g u r e s
showed an  in c r e a s e  o r  d e c re a s e  o f  e i t h e r  t h e  v e r t i c a l  o r  
h o r i z o n t a l  a x i s  b y  more t h a n  o n e - q u a r t e r  o f  th e  a x i s  o f  
s t im u lu s  d e s ig n s .
2 8 9 .
G. CHANGE IN  ANGULATION r e f e r s  t o  a change i n  th e  d e g re e  
o f  t h e  a n g le  o f  a f i g u r e  o r  th e  a n g le  o f  i n t e r s e c t i o n  
b e tw e e n  p a r t s  o f  a f i g u r e  f ro m  t h a t  o f  t h e  s t im u lu s  
d e s ig n .  O n ly  changes g r e a t e r  th a n  15 d e g re e s  were 
c o n s id e r e d .  T h is  f a c t o r  was s c o re d  when t h e r e  was 
e i t h e r  an in c r e a s e  o r  d e c re a s e  i n  a n g u la t i o n  i n  f o u r  o r  
more o f  th e  e i g h t  f i g u r e s  w i t h  a n g le s ,  o r  when a n g u la t i o n  
was n o t  r e p ro d u c e d  o r  m a in ta in e d  i n  b o th  F ig u r e s  2 and 6 .
7 .  CHANGE IN  CURVATURE r e f e r s  t o  t h e  te n d e n c y  t o  e i t h e r  
a c c e n tu a te  o r  re d u c e  c u r v a t u r e  i n  c u r v i l i n e a r  f i g u r e s .
I t  was d e te r m in e d  b y  o b t a i n i n g  a r a t i o  o f  p e r p e n d i c u la r  
r a d i i  i n  F ig u r e  A and b a s e - a l t i t u d e  r a t i o s  i n  F ig u r e s  4 ,
5 and 6 .  D e v ia t i o n s  were  s c o re d  as in c r e a s e  when th e  
f o l l o w i n g  r a t i o s  w ere  e x c e e d e d ; F ig u r e  A , e l l i p t i c a l  
w i t h  r a d i a l  a x i s  l e s s  t h a n  8 : 1 0 ;  F ig u r e  4 ,  1 : 1 ;  F ig u r e  
5, 1 : 1 ,  F ig u r e  6 , 2 :1  o n  th e  h o r i z o n t a l  c u rv e  and 1 . 5 : 1  
o n  t h e  v e r t i c a l .  S i g n i f i c a n t  d e c re a s e  i n  c u r v a t u r e  was 
s c o re d  when r a t i o s  were  g r e a t e r  th a n :  F ig u r e  4 ,  3 : 1 ;
F ig u r e  5 , 9 : 5 ;  F ig u r e  6 ,  5 :1  on  th e  h o r i z o n t a l  c u rv e  o r  
6 :1  o n  t h e  v e r t i c a l . A change i n  t h e  m a j o r i t y  o f  c u r v e s  
o n  e i t h e r  t h e  h o r i z o n t a l  o r  th e  v e r t i c a l  was n e c e s s a ry  
t o  s c o re  F ig u r e  6 .  Change i n  c u r v a t u r e  i n  tw o  o r  more 
f i g u r e s  was c o n s id e r e d  s i g n i f i c a n t .
8 .  CLOSURE DIFFICULTY r e f e r s  t o  th e  d i f f i c u l t y  i n  b r i n g i n g  
t h e  j o i n i n g  p a r t s  o f  a f i g u r e  t o g e t h e r  and i s  m a n i f e s t  
i n  a d r a w in g  by  f a i l u r e  t o  c o n n e c t ,  o r  by  o v e r l a p p in g ,  
l i n e s  a t  p o i n t s  o f  c o n n e c t io n .  The p re s e n c e  o f  c lo s u r e  
d i f f i c u l t y  i n  tw o  o r  more f i g u r e s  was c o n s id e r e d  
s i g n i f i c a n t .
9 .  OVERLAPPING DIFFICULTY r e f e r s  t o  f a i l u r e  t o  d ra w , o r  
e x c e s s iv e  d i s t o r t i o n  o r  e r a s u r e  o f ,  f i g u r e s  i n  w h ic h  
one l i n e  c r o s s e s  a n o t h e r .  T h is  s i g n  was s c o re d  i f  i t  
o c c u r r e d  i n  e i t h e r  F ig u r e  6 o r  7 .
1 0 .  ROTATION i s  th e  r e p r o d u c t i o n  o f  a f i g u r e  w i t h  a r o t a t i o n  
o f  th e  m a jo r  a x i s  o f  th e  d ra w in g  w i t h o u t  a change i n  t h e  
p o s i t i o n  o f  t h e  s t im u lu s  c a rd  o r  p a p e r .  The r o t a t i o n
o f  any  f i g u r e  more t h a n  15 d e g re e s  was c o n s id e r e d  
s i g n i f i c a n t .
1 1 .  RETROGRESSION i s  d e f in e d  as t h e  s u b s t i t u t i o n  o f  t h e  
s t im u lu s  b y  a more p r i m i t i v e  G e s t a l t  f o r m .  The p re s e n c e  
o f  l o o p s ,  l i n e s ,  o r  dashes f o r  d o ts  anyw here  i n  th e  
r e c o r d  was c o n s id e re d  s i g n i f i c a n t .
1 2 .  FRAGMENTATION i s  th e  r e p r o d u c t i o n  o f  o n l y  a p a r t  o f  t h e  
s t im u lu s  f i g u r e  and was s c o re d  i f  p r e s e n t  anyw here  i n  
t h e  r e c o r d s .
29 0 .
1 3 .  ELABORATION i s  t h e  a d d in g  o f  l i n e s  n o t  p r e s e n t  i n  
th e  s t im u lu s  and was s c o re d  when p r e s e n t  anyw here  
i n  t h e  r e c o r d .
1 4 .  COLLISION r e f e r s  t o  th e  a c t u a l  o v e r l a p p in g  o r  r u n n in g  
t o g e t h e r  o f  tw o  o r  more a d ja c e n t  f i g u r e s  and was 
s c o re d  i f  p r e s e n t  anyw here  i n  t h e  r e c o r d .
1 5 .  PERSEVERATION i s  th e  p e r s i s t e n c e  o f  d r a w in g  b e h a v io u r  
w h ic h  was a p p r o p r i a t e  f o r  t h e  p r e v io u s  f i g u r e  b u t  
i n a p p r o p r i a t e  f o r  t h e  p r e s e n t  o n e .  P e r s e v e r a t i o n  was 
s c o re d  when d o ts  r e p la c e d  c i r c l e s  i n  F ig u r e  2 ,  lo o p s  
r e p la c e d  d o ts  i n  F ig u r e  3 o r  l i n e s  r e p la c e d  d o ts  i n  
F ig u r e  5 .
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APPENDIX P . CEREBRAL DYSFUNCTION GROUP 
C e r e b r a l  E p i l e p s y
P a ls y
10 y e a r s
O th e r  and Q u e s t­
i o n a b le  D ia g n o s e s
T o t a l
11 y e a r s 4 3 2 9
12 y e a r s 4 2 3 9
13 y e a rs 1 4 2 7
14 y e a rs 5 3 - 8
T o t a l : 17 14 8 39
2 9 2 .
A p p e n d ix  F . C e r e b r a l  D y s f u n c t i o n  G ro u p .
T e n - y e a r - o ld s
S c a le  B %
Sex I .Q ,  Score D ia g n o s i s
1 .  M 90 120 S p a s t i c  q u a d r i p l e g l a
2 .  F 108 50 E p i l e p t i c , . .  . s e i z u r e s  f ro m  age
4 . , .E E G - fo c a l  e p i l e p s y ,  r i g h t  
s id e  o f  t h e  b r a i n . . .u n s te a d y  g a i t
3 .  M 98 54 M i l d  b r a i n  damage, a p r a x ia  h y p o ­
k i n e t i c  s y n d ro m e . . . v e r y  a c t i v e ,  
d e s t r u c t i v e ,  c o n s ta n t  d r i b b l i n g . . .  
no g ro s s  e m o t io n a l  m a la d ju s tm e n t
4 .  M 100 91 S p a s t i c ,  b i l a t e r a l  l e s i o n ,
c e r e b r a l  l e s i o n  t o p  c e n t r e . . .  
d e g re e  o f  s e n s o ry  in v o lv e m e n t  
n o t  known
5 .  M 96 54 E p i l e p s y . . . r e s t l e s s ,  u n m a n a g a b le ,
a g g r e s s iv e ,  d l s t r a c t l b l e ,  vague  
a b s e n c e s . . . c o n v u l s i o n s . . . s e v e re  
m e n i n g i t i s . . . p e r i o d  o f  p s y c h o s is
6 .  M 102 82 C e r e b r a l  d i p l e g i a ,  b o th  c o r t i c o ­
s p i n a l  and c e r e b e l lu m  In v o lv e m e n t  
. . . c o n s id e r a b le  n e u r o l o g i c a l  
damage
E le v e n - y e a r  o l d s
7 .  M 97 42 E p i l e p s y  and b e h a v io u r  d i s o r d e r , . .
d i z z i n e s s , . . . E E C - d e f i n i t e  
a b n o r m a l i t y  a ro u n d  l e f t  s y l v i a n  
r e g i o n . . . d i f f i c u l t y  c o p in g  w i t h  
p ro b le m s  o f  a s p a t i a l  n a tu re
D ia g n o s e s  q u o te d  d i r e c t l y  f ro m  r e c o r d s  and I n  some 
I n s t a n c e s  f ro m  c o n fe re n c e s  w i t h  a t t e n d i n g  p s y c h i a t r i s t  
o r  n e u r o l o g i s t .
2 9 3 .
S i e v e n - y e a r - o l d s  ( c o n t in u e d )
S c a le  B
Sex I . Q . S co re  ' D ia g n o s is
8 .  F 104 10 E p i l e p s y ,  a i f f i c u l t  b e h a v i o u r . . .
i r r i t a b l e  p e r i o d s . . .e p is o d e s  o f  
b e in g  " f i g h t i n g  m a d " .  A t t e n d in g  
p s y c h i a t r i s t  s t a t e d  t h a t  a l t h o u g h  
p e t i t  m a l i s  i n  t h e  r e c o r d ,  t h e  
b e h a v io u r  i s  h y s t e r i c a l .
9 .  M 81 24 E p i l e p s y . . . m i l d l y  a b n o rm a l E E G . . .
s p ik e  a c t i v i t y  i n  r e g i o n  o f  
v e r t e x  p o s s i b l y  a s s o c ia t e d  w i t h  
e p i l e p s y . . . f i t s  s t a r t e d  a t  age 7 . . .  
t h e  b oy  s u f f e r s  a p r o fo u n d  
e m o t io n a l  d i s t u r b a n c e
1 0 .  P 81 72 S p a s t i c  q u a d r l p l e g i a
1 1 .  M 88 70 C e r e b r a l  p a l s y ,  c h o r e o - a t h e t o i d . . .
h e a v y  s c a rs  c o v e r i n g  s k u l l
1 2 .  M 77 86 C e r e b r a l  p a l s y ,  s p a s t i c  d i p l e g i a
1 3 .  M 39 82 V e ry  h a rd  l a b o u r . . .eno rm ous  h e a d . . .
f i t s  a t  18 m o n th s . .  . te m p e r  
t a n t r u m s . . . s i l l y . . . e x c i t a b l e  . . .  
b l u n d e r i n g . . . d e s t r u c t i v e . . .EEG 
shows d o u b t f u l  e p i l e p t i c  p a t t e r n
1 4 .  P 76 38 E p i l e p s y . . .g ra n d  m a l . . . t w i l i g h t
s t a t e s . . . b e h a v io u r  h a s  d e t e r i o r a ­
t e d .  . . c r a f t y ,  a g g r e s s i v e , . . .  
a u to m a t ic  a c t i v i t y . . .a m n e s ia . . .  
p e r s o n a l i t y  changes
1 5 .  M 92 40 S eve re  s p a s t i c  q u a d r i p l e g i a
T w e lv e - y e a r - o ld s
1 6 .  M 95 36 L e s io n  i n  l e f t  h e m is p h e re  a ro u n d
th e  s y l v i a n  p o i n t . . . b e h a v io u r  
has d e t e r i o r a t e d .  N e u r o lo g i s t  
c la im s ,  " i n t r a - c e r e b r a l  l e s i o n  
l y i n g  deep on  f r o n t a l  l o b e " .
2 9 4 .
T w e lv e - y e a r - o ld s  ( c o n t in u e d )
Bex I» Q .  S c a le  B P ia g n o s ls
S core
1 7 .  M 83 139 E p i l e p s y . .  .EEG has s h i f t i n g
f o c u s . . . l e f t  t e m p o r a l  f ro m  
r i g h t  p o s t e r i o r  t e m p o r a l . . . b r a i n  
I n j u r y  a t  b i r t h . . . f i r s t  f i t  a t  
3 m o n th s . . . t a l k a t i v e . . . r e s t l e s s . . •  
p e r s e v e r a t i v e
1 8 .  M 96 44 E p i l e p s y . . .EEG a b n o r m a l . . . v a r i a b l e
wave and s p ik e  w i t h  r i g h t  f r o n t a l  
f o c u s . . . d e t e r i o r a t i o n  s in c e  age 
6 when s e iz u r e s  s t a r t e d . . . v e r y  
a g g r e s s iv e  f
1 9 .  M 89 122 S p a s t i c  q u a d r l p l e g i a . . .m a rked
b a la n c e  r e a c t i o n . . . d i f f i c u l t i e s  
i n  space p e r c e p t i o n
2 0 .  P 96 14 E p i l e p t i c  f o r  many y e a r s . . . h e a d
b a n g in g . . . im p u l s i v e  . .  . c l u m s y . . .  
r e s t l e s s . . . i n c e s s a n t  t a l k . . . .  
P s y c h o lo g i c a l  r e p o r t  s t a t e s ,  
" c l a s s i c  p i c t u r e  o f  h y s t e r i a " .
2 1 .  M 92 48 M i l d  s p a s t i c  q u a d r l p l e g i a . . .
l i t t l e  p h y s i c a l  in v o lv e m e n t
2 2 .  P 96 78 S p a s t i c  q u a d r i p l e g i c  w i t h  l i t t l e
p h y s i c a l  in v o lv e m e n t
2 3 .  P 96 60 S p a s t i c  q u a d r l p l e g i a . . . p e r c e p t u a l
d i f f i c u l t i e s  and a b s t r a c t  
t h i n k i n g  l i m i t e d
2 4 .  P 113  38 R ig h t  s id e d  h y p o g lo s s a l  p a l s y  and
n y s ta g m u s . . . s l u r r e d  s p e e c h . . .  
p o s t e r i o r  c r a n i o t o m y . . . tu m o u r  
p a r t i a l l y  rem oved  and deep X - r a y . . .  
a b n o rm a l E E G ., . p a r e n t s  s e p a r a t e d . . .  
c h i l d  s e v e r e l y  a i s t u r b e d . . .  
p s y c h o th e r a p y
2 9 5 .
T h i r t e e n - y e a r - o l d s
Sex I . Q . S c a le  B D ia g n o s is
~"3co re
2 5 .  M 118 50 E p i l e p s y . . . tw o  s e v e re  head
i n j u r i e s  as a c h i l d . . . E S G - d e f in i t e  
l e s i o n  i n  l e f t  t e m p o r a l  l o b e . . .  
m a jo r  s e i z u r e s . . . v i o l e n t  r a g e s . . .  
d a n g e ro u s  t o  s e l f  and t o  o t h e r s . . .  
s t r a n g e ,  m oody, w an d e rs  a b o u t  a l l  
n i g h t . . .  .C o n s id e re d  t h e  t e r r o r  
o f  t h e  i n s t i t u t i o n
2 6 .  M 91 30 F r a c t u r e d  s k u l l  a t  15 m o n t h s . . .
h e a d a che s  u n t i l  r e c e n t l y . . .  
s u s p e c te d  b r a i n  dam age. . . e a r l y  
e m o t io n a l  d e p r i v a t i o n
2 7 .  M 90 50 E p i l e p s y . . . g e n e r a l i z e d  a b n o r m a l i t y
o f  a m o d e ra te  d e g r e e . . . f i t s  
f o l l o w e d  s e v e re  m e a s l e s . . .  
b e h a v io u r  has d e t e r i o r a t e d . . .  
a g g r e s s i v e . . . d e s t r u c t i v e . .
2 8 .  M 79 58 P o l i o m y e l i t i s . . . s e i z u r e s
2 9 .  M 100 72 M i l d  s p a s t i c  q u a d r i p l e g i a . . . p o o r
b a la n c e  r e a c t i o n s . . . s c h o o l  
c o n s id e r s  h im  e m o t i o n a l l y  
d i s t u r b e d
3 0 .  M 100 60 E p i l e p s y . . .EEGs d e t e r i o r a t i n g . . .
, r e c e n t  E E G -c le a r  f o c u s  i n  r i g h t  
m id - t e m p o r a l  r e g i o n . . . f i r s t  f i t  
a t  25 m on ths  ^
3 1 .  M 82 10 E p i l e p s y . . . c a r  a c c i d e n t . . . s k u l l
f r a c t u r e d  a t  11 y e a r s . . .E E G  
a b n o r m a l . . .maximum i n  p a r i e t o ­
t e m p o r a l  a r e a s . . . n o  s i n g l e  
f o c u s . . . i n i t i a l  d e t e r i o r a t i o n  
f o l l o w e d  b y  m arked  im p ro ve m e n t
F o u r te e n - T /e a r - o ld s
3 2 .  M 98 50 S up ra  b u lb a r  p a l s y  w i t h  a t h e t o s i s
3 3 .  M 85 56 R ig h t  h e m i p l e g i a . . . d e a f  i n  l e f t
e a r . . . e m o t i o n a l l y  d i s t u r b e d
29 6 .
P o u r te e n - y e a r - o l d s  ( c o n t in u e d )
Sex I . Q .
S c a le  B 
Sco re D ia g n o s is
5 4 . M 93 48 S p a s t i c  p a r a p le g ia
3 5 . P 117 16 S p a s t i c  p a r a p le g ia
3 6 . M 108 90 V e ry  m i l d  s p a s t i c  q u a d r i p l e g i c  
s h o w in g  v e r y  l i t t l e  p h y s i c a l  
in v o lv e m e n t
3 7 . M 103 0 E p i l e p s y . . . m i l d  g e n e r a l i z e d  
a b n o r m a l i t y . . . f i r s t  f i t  a t  t h r e e  
y e a r s . . .c a u s e d  b y  s u s p e c te d  
m e n i n g i t i s
3 8 . P 105 18 E p i l e p s y . . .EEG m o d e r a te ly  
a b n o r m a l . . .maximum i n  r i g h t  
t e m p o r a l  r e g i o n , . . s e i z u r e s  a t  
18 m o n th s  f o l l o w i n g  a f a l l  o n  
h e a d . . . f o r g e t f u l . . .h e a d a c h e s . . .  
l o s e s  te m p e r  r e a d i l y . . .e p is o d e s  
o f  a u to m a t is m
3 9 . M 80 0 E p i l e p s y . . . m i l d  g e n e r a l i z e d
a b n o r m a l i ty . • . f i r s t  f i t  at  
5 w e e k s . . . o f t e n  v e r y  l e t h a r g i c . ,  
v i o l e n t  t e m p e r . . . m a l i c i o u s . . .  
e r r a t i c
297.
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1 . Pace ûlheet
2 .  TMT-A 
5 .  TMT-B
4 .  TMT“ Oupplement
1 .  ARCÏÏII'/IS.DES
Date
R o t a t i n g Stopped Score
S p i r a l  A
S p i r a l  B
S p i r a l  A
L a rg e r
S p i r a l  B
S m a l le r No Change
L a rg e r S m a l le r No Change
R.H.,
L .H .










T o t a l
T o t a l  t im e
1 1 1 . T r a i l  iv iaking. 
P a r t  A
P a r t  B
E r r o r s
E r r o r s
Time
Time
T o t a l















3 0  f .
1 to  8 




APPENDIX H. GUTTING SCORES
P a s c a l - S u t t e l l  M ethod 
E m o t io n a l l y  D is tu r b e d
N
E m o t io n a l l y  D is tu r b e d  60 
Normals 200
C u t t in g
Score






N o .E .D .
Below
% E .D .  
Below
T o t a l  Loss 
( % . )
(A ve rage) 
T o t a l  Loss 
%
39 69 3 4 .5 17 2 8 .3 86 31 A
40 69 3 4 .5 17 2 8 .3 86 31 .4
41 64 3 2 .0 19 3 1 .7 83 3 1 .8
42 61 3 0 .5 20 3 3 .3 81 3 1 .9
43 53 2 6 .5 20 3 3 .3 73 2 9 .9
44 45 2 2 .5 21 3 5 .0 66 2 8 .8
45 39 1 9 .5 25 4 1 .6 64 3 0 .6
46 32 1 6 .0 26 4 3 .3 58 2 9 .6
47 30 1 5 .0 30 5 0 .0 60 3 2 .5
48 28 1 4 .0 31 5 1 .6 59 3 2 .8
49 25 1 2 .5 34 5 6 .6 59 3 4 .5
50 21 1 0 .5 35 5 8 .3 56 3 4 .4
51 21 1 0 .5 35 5 8 .3 56 3 4 .4
52 21 1 0 .5 38 6 3 .3 59 3 6 .9
303.
P a s c a l - S u t t e l l  Method 
C e re b ra l  D y s fu n c t io n
iL
C e re b ra l  D y s fu n c t io n  39 
Normals 200
C u t t in g  N o .o f  % 
Score Nor- Normals 
m ais Above 
Above
C e re b ra l  C e re b ra l  T o t a l  (A verage) 
D ys fu n c t io n  Pysfunction Loss T o t a l  
Be low  Below (N o .)  Loss
(N o .)  {%) (/<)
65 6 3 11 2 8 .2 17 15 .6
64 7 3 .5 11 2 8 .2 18 1 5 .8
63 8 4 .0 11 2 8 .2 19 1 6 .1
62 9 4 .5 11 2 8 .2 20 1 6 .3
61 9 4 .5 11 2 8 .2 20 1 6 .3
60 9 4 .5 10 2 5 .6 19 1 5 .0
59 10 5 .0 9 2 3 .1 19 1 4 .0
59 11 5 .5 9 2 3 .1 20 1 4 .3
57 14 7 .0 9 2 3 .1 23 1 5 .0
56 16 8 . 0 9 2 3 .1 25 1 5 .5
55 17 8 .5 9 2 3 .1 26 1 5 .7
APPENDIX H
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P a s c a l - S u t t e l l :  Age Group C u t t i n g  S co res





Normals E .D ,  E .D ,  
Above Below Below 
% No. %
T o t a l
Loss
No.
(A v e ra g e ) 




Ten -Y e a r -O ld s  
7 .6 9  4 40 7 2 3 .8 4
50 7
E le v e n -Y e a r -O ld s  
1 6 .6 6  6 50 13 3 3 .3 3
46 3
T w e lv e -Y e a r -O ld s  
8 .5 7  4 30.76 7 1 9 .6 6
45 4
T h i r t e e n - Y e a r -  O lds 
8 .3 3  4 36 .3 6 8 2 2 .3 4
43 3
P o u r te e n -Y e a r -O ld s  
8 .3 3  7 50 10 2 9 .1 6
T o t a l : 20 1 0 ^  25 41.66 35 2 5 .8 3
305.
S c re e n in g  S ca le  A 
E m o t io n a l l y  D is tu rb e d
E
E m o t io n a l l y  D is tu r b e d  60 
Normals 200
C u t t in g
Score





No. o f  
E .D .
Below
% E .D .  
Below
T o t a l  
Loss 
No.
(A v e ra g e ) 
T o t a l  
Loss
13 70 3 5 .0 3 5 .0 73 2 0 .0
14 64 3 2 .0 4 6 .6 68 1 9 .3
15 53 2 6 .5 5 8 .3 58 1 7 .4
16 45 2 2 .5 5 8 .3 50 1 5 .4
17 37 1 8 .5 5 8 .3 42 1 3 .4
IS 33 1 6 .5 8 1 3 .3 41 1 4 .9
19 30 1 5 .0 9 1 5 .0 39 1 5 .0
20 26 1 3 .0 9 1 5 .0 35 1 4 .0
21 22 1 1 .0 13 2 1 .6 35 1 6 .3
22 20 1 0 .0 15 2 5 .0 35 1 7 .5
23 18 9 .0 17 2 8 .3 35 1 3 .6
306
S c r e e n in g  S c a le  B 
C e r e b r a l  D y s f u n c t io n
N
C e r e b r a l  D y s f u n c t i o n  39 
N orm a ls  200
C u t t i n g  N o .o f  % C e r e b r a l  C e r e b r a l  T o t a l  (A v e ra g e )
S co re  N o r-  N o rm a ls  D y s fu n c t io n  D y s fu n c t io n  L o s s  T o t a l
m a is  Above B e low  B e lo w  (N o . )  L o ss
Above (N o . )  (%) {%)
19 11 5 .5 7 1 7 .9 18 1 1 .7
18 12 6 .0 6 1 5 .3 18 1 0 .6
17 12 6 .0 6 1 5 .3 18 1 0 .6
16 15 7 .5 5 1 2 .8 20 1 0 .1
15 15 7 .5 5 1 2 .8 20 1 0 .1
14 17 8 . 5 4 1 0 .2 21 9 .3
13 17 8 .5 4 1 0 .2 21 9 .3
12 19 9 . 5 4 1 0 ,2 23 9 .8
11 19 9 .5 4 1 0 .2 23 9 .8
10 30 1 5 .0 2 5 .1 32 1 0 .0




. CA IQ P & 8
Raw
SAET TmT -3 S ca le  A S ca le
M 1 0 -6 86 59 3 3 29 50
M 10-G 88 74 2 6 49 34
P 10 -10 105 56 8 0 44 0
P 1 0 -9 108 45 8 3 36 6
P 1 0 -6 113 56 7 2 70 0
M 1 0 -6 106 42 8 0 30 4
F 1 0 -6 93 43 2 1 21 32
P 1 0 -5 87 49 6 5 20 8
P 10-11 90 37 6 0 20 18
P 1 0 -1 0 95 31 8 1 19 8
P 1 0 -9 101 63 8 2 11 16
P 10-11 103 80 8 1 11 0
P 1 0 -5 123 24 6 1 9 0
P 1 0 -9 110 49 8 0 3 4
M 1 0 -1 0 96 57 6 5 14 6
M 1 0 -0 118 37 8 3 13 0
P 1 0 -0 120 31 8 0 14 0
P 10-11 99 22 8 2 3 6
P 1 0 -9 118 32 8 0 14 0
M 1 0 -6 103 44 6 4 14 4
P 1 0 -9 109 20 8 1 9 0
P 1 0 -6 113 32 8 1 9 0
P 1 0 -9 115 43 8 0 13 0
P 1 0 -8 117 13 6 0 0 0
M 1 0-8 108 40 5 : 2 10 0
P 10-7 115 35 5 1 18 0
P 10-1 117 26 6 1 12 0
P 1 0-2 110 48 7 0 8 6
P 1 0 -8 110 30 8 0 9 0
P 1 0 -1 0 104 55 8 0 13 4
M 1 0 -9 100 41 8 3 16 16
M 1 0-7 92 69 8 4 18 8
M 1 0 -9 102 36 7 0 12 0
M 1 0-4 91 38 8 2 18 14
M 1 0-9 118 26 8 0 16 0
F 1 0-7 95 37 8 0 15 0
P 1 0-2 104 49 8 0 10 4
P 1 0 -5 110 62 8 1 14 0
P 1 0 -4 95 49 5 2 15 20
M 1 1 -5 101 69 4 0 47 32
M 1 1 -5 98 44 8 0 65 0
M 11-11 92 42 8 2 27 10
P 1 1 -7 97 40 8 1 25 0
308.
Normal Group (Continued)
Sex. CA IQ P & S SAET TMT-3 S ca le  A S c a le  B
M 1 1 -5 100
Raw
75 8 5 31 6
F 11-6 84 45 8 0 32 6
F 11-7 98 53 8 1 23 6
F 11-11 98 52 8 2 20 26
M 1 1 -5 99 38 8 2 21 0
M 11-11 95 34 4 2 6 24
M 11-9 115 27 8 0 11 0
F 1 1 -3 110 44 8 1 12 4
M 11-11 95 44 8 3 3 4
P 1 1 -7 112 34 8 0 6 10
P 11 -7 117 44 8 0 6 0
M 11-6 104 43 7 1 19 0
M 1 1 -1 0 96 38 8 0 19 0
P 11 -7 88 41 8 1 15 0
P 1 1 -6 82 58 8 0 3 0
P 1 1 -3 98 46 8 1 14 14
M 1 1 -8 99 38 8 1 8 0
P 1 1 -1 0 98 28 8 0 9 0
P 1 1 -8 108 52 7 0 17 0
P 11-11 110 32 8 0 9 0
M 1 1 -6 101 35 7 0 13 4
P 11-6 117 26 8 0 0 0
P 1 1 -7 112 42 8 0 16 0
M 1 1 -8 100 43 8 0 17 4
M 1 1 -5 85 38 8 0 15 0
M 1 1 -5 98 37 8 0 12 0
M 1 1 -6 103 35 8 0 8 0
P 1 1 -4 104 66 8 0 8 0
M 11-11 88 15 8 2 9 0
M 1 1 -8 94 45 8 1 0 0
M 1 1 -7 98 36 7 5 9 0
P 1 1 -1 0 115 33 6 0 11 0
M 11 -5 102 48 8 4 16 10
M 11-6 101 48 8 0 12 6
P 1 1 -7 94 33 8 0 3 12
M 11 -8 102 15 6 1 3 0
M 1 1 -6 98 31 8 1 0 8
M 11 -6 80 42 8 1 12 0
P 12 -2 100 45 8 1 17 0
P 12-4 91 37 5 3 36 0
M 12-1 86 57 8 0 31 12
M 12-1 91 30 8 0 22 6
M 1 2 -3 96 38 8 1 27 0
P 12-11 112 24 7 2 0 0
M 12-1 95 26 7 2 14 0
309.
Normal Group (Continued)
Sex. CA IQ P & 8 8AET TMT-B S ca le  A Sca le  B
p 1 2 -4 85
Raw
30 8 0 0 8
p 12-11 110 38 8 6 3 24
M 12-4 101 23 8 1 11 0
M 1 2 -0 98 29 8 4 0 0
M 1 2-2 101 24 8 0 15 0
P 1 2 -2 91 31 8 1 12 0
M 1 2 -5 85 43 7 0 6 6
M 12-1 102 29 8 0 10 0
M 1 2-1 99 30 8 2 0 0
M 12-1 96 15 8 0 8 0
P 1 2 -0 92 29 8 4 15 6
M 1 2 -0 97 26 8 2 6 0
M 12-2 80 37 8 3 0 0
M 1 2 -3 96 32 8 1 9 0
M 12-2 100 36 8 0 6 0
P 1 2 -0 92 35 8 4 12 0
P 1 2 -1 0 97 35 8 1 8 6
P 1 2 -5 90 23 8 1 3 0
P 1 2 -3 95 13 8 1 14 0
M 1 2 -0 84 64 6 1 0 0
P 12-2 94 38 6 0 3 4
P 1 2 -5 110 41 8 0 11 0
P 1 2 -5 105 42 8 1 14 10
P 12 -1 110 44 8 6 15 20
P 12-1 93 21 8 1 9 0
M 12-1 96 47 8 0 6 4
P 12-2 96 40 8 1 10 4
P 1 2 -3 90 22 8 4 0 0
P 1 3 -3 115 31 8 1 6 0
P 1 3 -8 85 38 8 2 0 6
P 13 -8 76 21 8 3 9 0
M 1 3 -6 97 38 8 4 9 0
M 1 3 -6 92 29 8 2 7 0
M 1 3 -6 80 30 8 0 3 0
P 1 3 -5 106 42 7 2 9 0
P 1 3 -9 117 19 8 0 0 0
P 1 3 -0 104 43 6 3 33 0
P 1 3 -1 0 111 35 8 0 20 0
P 1 3 -6 99 14 8 2 19 4
P 13-2 104 33 6 0 27 0
P 1 3 -9 101 26 8 1 17 0
P 1 3 -7 104 27 8 1 11 0
P 1 3 -0 116 33 8 0 16 0
P 1 3 -5 110 27 8 1 15 0
P 1 3 -6 104 46 8 2 13 0
310,
Normal Group (C o n t in u e d )
S e x . ÇA IQ P & S SAET TMT-3 S ca le  A S ca le  B
Raw
F 1 3 -6 102 36 7 1 16 0
F 1 3 -7 117 43 8 4 12 4
M 1 3 -7 97 4 8 2 14 4
F 1 3 -6 110 52 8 0 11 0
F 13-4 102 45 8 0 16 0
M 13-11 97 38 8 0 12 0
M 1 3 -7 96 43 8 1 13 16
M 13-11 97 18 8 0 16 0
F 13-11 112 8 8 0 6 10
P 13-11 94 18 8 1 6 4
M 13-A 102 35 8 2 7 0
M 1 3 -9 100 21 8 1 3 0
M 13-11 97 37 8 4 9 4
P 1 3 -6 103 37 7 0 9 0
F 1 3 -0 108 38 8 1 3 0
P 1 3 -8 97 20 7 2 6 0
P 1 3 -9 106 29 8 0 6 0
P 1 3 -1 0 100 25 8 0 4 10
M 13-11 96 33 8 1 10 0
P 1 3 -6 98 47 8 1 9 0
P 1 3 -7 97 35 8 0 8 0
M 1 3 -8 90 25 8 2 6 0
F 1 3 -1 0 109 31 8 0 6 0
M 1 3 -6 97 42 4 2 3 20
P 1 3 -8 114 20 7 0 3 0
M 13-6 106 22 7 1 8 0
M 13-11 97 23 8 2 0 0
P 1 3 -8 108 38 8 0 9 0
P 13-4 107 26 8 1 3 0
M 1 3 -1 0 96 33 8 1 6 0
P 1 3 -5 109 21 8 2 3 0
P 14-4 101 12 8 1 0 0
P 1 4 -7 99 21 7 1 3 0
M 1 4 -5 100 30 8 1 0 0
M 1 4-6 96 22 8 1 3 4
M 14 -2 95 40 8 1 0 0
M 1 4 -1 0 118 23 8 4 3 0
M 1 4 -0 95 23 8 0 3 0
P 1 4 -0 96 31 8 0 0 0
P 1 4 -6 104 20 8 0 6 4
M 1 4 -0 98 28 5 0 3 10
M 1 4 -3 97 20 S 0 0 0
P 14-2 98 25 8 1 6 0
M 1 4 -3 91 17 8 0 0 0
M 14-11 100 23 8 0 3 0
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Normal Group (C on tinued)
CA % P & 8 SAET TMT.'B S ca le  A S ca le
Raw
p 14-11 93 34 8 1 0 0
p 1 4 -9 100 16 8 0 0 0
M 14 -2 93 18 8 1 0 0
M 1 4 -4 93 26 5 1 3 4
P 14-1 83 25 B 0 0 0
P 14-1 110 25 8 2 3 0
P 14-1 95 36 8 4 3 0
M 1 4 -8 76 36 8 1 3 0
M 1 4 -4 101 19 8 1 0 0
P 1 4 -3 100 35 6 6 9 20
P 1 4 -6 101 45 8 3 8 10
M 1 4 -2 99 28 8 5 8 0
P 1 4 -2 100 23 8 0 9 0
M 1 4 -5 104 45 3 1 7 10
P 14-A 98 20 8 1 9 10
P 1 4 -0 102 36 7 0 8 0
M 1 4 -8 96 22 8 0 8 0
P 1 4 -0 99 20 8 0 12 10
M 1 4 -3 95 57 8 0 14 4
P 1 4 -7 104 34 7 2 11 0
P 1 4 -9 115 42 8 2 22 6
P 1 4 -0 95 20 8 2 12 4
E m o t io n a l l y D is tu r b e d GrouD
M 10-11 109 44 8 2 30 0
M 1 0 -3 92 72 S 6 29 26
M 1 0 -9 94 65 5 1 24 6
M 1 0 -0 105 105 4 5 70 62
P 10 -1 112 102 7 4 43 30
M 10-11 93 35 7 6 22 20
M 1 0 -5 108 81 7 1 48 24
P 10-11 104 65 6 2 24 28
M 10 -2 116 46 8 0 29 10
M 1 0 -8 119 44 8 0 13 0
M 11 -2 108 62 8 6 28 22
P 1 1 -4 97 40 4 2 23 26
M 1 1 -6 103 44 8 1 26 0
M 1 1 -6 112 62 8 0 32 16
M 1 1 -7 119 43 8 0 27 8
P 1 1 -7 105 41 7 1 25 10
P 1 1 -1 0 90 37 8 1 21 0
P 1 1 -1 0 105 51 5 5 24 14
M 1 1 -7 109 61 6 2 97 4
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E m o t io n a l ly  D is tu r b e d  Group (Continued)
Sex. CA IQ P & S S.AET TMT-B S c a le  A S ca le  B
IVI 1 1 -5 97
Raw
54 5 2 31 14
p 11-4 121 29 8 0 22 0
M 11-2 116 84 6 4 62 16
M 1 2 -0 89 48 8 4 20 12
M 12-2 85 51 8 6 24 30
P 12-2 93 37 8 0 32 14
M 1 2 -3 106 51 8 0 27 0
M 1 2-5 95 37 5 3 24 0
M 1 2 -7 110 52 8 0 20 14
M 1 2 -8 117 46 8 0 20 0
P 1 2 -9 112 62 4 5 51 40
M 1 2 -9 102 49 7 0 33 38
F 1 2 -9 84 106 5 1 148 10
M 1 2 -9 78 83 4 6 48 30
M 12-11 90 25 8 0 17 4
P 1 2 -1 0 93 29 8 0 21 0
P 1 3 -0 110 53 8 1 0
M 13-2 95 31 8 0 12 4
M 1 3 -5 97 128 8 0 26 12
M 13-2 93 48 8 0 27 0
M 1 3 -6 83 40 7 0 32 0
M 1 3 -7 76 100 8 0 45 36
M 13-7 105 45 7 0 23 8
M 1 3-9 93 47 8 6 20 20
M 1 3 -1 0 110 24 8 0 18 0
M 1 3 -1 0 114 46 8 2 42 4
M 13-11 99 36 7 2 34 0
P 14-0 85 18 8 0 14 0
M 1 4 -0 124 26 8 1 8 0
M 1 4 -3 97 48 8 4 17 4
P 14-2 112 52 5 2 39 0
M 1 4 -3 83 44 6 2 23 20
M 14-2 90 62 4 0 65 30
P 14-1 91 57 8 1 24 4
P 1 4 -6 100 31 8 0 27 16
M 1 4 -7 119 36 6 0 33 8
M 14-4 106 35 5 0 29 14
P 14-2 79 22 8 5 28 0
M 1 4 -6 88 46 5 0 23 0
M 1 4 -6 80 70 8 2 54 32
M 1 4 -9 102 32 3 0 17 20
313.
Ce r e b r a l  D y s fu n c t io n  Group
S e x . GA IQ P & 8
Haw
SAET TMT-B S c a le  A S ca le
M lO -o 90 114 2 6 65 120
P 1 0 -0 108 60 4 4 19 50
M 1 0-2 98 90 1 4 57 54
M 1 0 -7 100 92 4 1 79 91
M 1 0 -5 96 106 8 6 40 54
M 1 0 -0 102 99 4 2 61 82
M 11-2 97 86 8 0 84 42
P 1 1 -1 0 104 47 8 2 17 10
M 1 1 -9 81 69 1 6 56 24
P 11 -9 81 115 4 6 85 72
M 1 1 -8 88 113 0 6 81 70
M 1 1 -8 77 111 4 6 84 86
M 1 1 -7 89 76 5 6 41 82
P 1 1 -0 76 49 4 6 23 38
M 1 1 -1 1 92 100 8 2 59 40
P 1 2 -9 96 127 4 0 109 78
P 1 2 -0 96 99 6 6 64 60
M 1 2 -3 89 128 1 6 83 122
M 1 2 -0 83 178 4 6 118 139
M 1 2 -1 95 80 7 6 47 36
M 1 2 -4 96 44 4 6 35 44
P 1 2 -9 96 66 8 0 34 14
M 1 2 -0 92 79 6 6 19 48
P 1 2 -9 113 59 4 2 26 38
M 1 3 -5 118 31 8 6 15 30
M 1 3 -7 91 36 4 2 11 30
M 1 3 -8 90 73 4 6 9 50
M 1 3 -6 79 116 3 2 41 58
M 13-2 100 102 6 2 127 72
M 1 3 -0 100 105 3 6 38 60
M 1 3 -1 82 76 8 1 33 10
M 1 4-4 98 96 4 5 35 50
M 1 4 -5 85 89 5 6 104 56
M 1 4 -3 93 108 3 6 58 48
M 14-11 108 142 3 3 82 90
F 14-11 117 46 7 0 31 16
M 1 4 -3 103 34 8 2 14 0
P 1 4 -6 105 47 8 2 14 18
M 14-1 80 12 8 0 8 0
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